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INTRODUCTION

The theme for this year's Conference was "People: Creativity and
Quality with Technology." The individual track themes supported the
Conference theme: TRACK I: Issues in Higher Education--Decision
Support Systems; TRACK II: Managing the Information Systems
Resource; TRACK III: The Emerging Technology; TRACK IV: Small
College Information Systems; TRACK V: Great Applications; and
TRACK VI: Professional Techniques. Within these tracks, 42
presentations were made. In addition, the Conference offered 13
presentations by vendors and three major geﬂeral session addresses.
The featured speakers were selected in an attempt to allow conferees to
broaden their values about higher education. Last, but not least, the
Conference featured a Current Issues Forum, where conferees were able

_to express their views and ask questions of the panelists.

CAUSE 81 also celebrated the 10th anniversary of CAUSE as an
incorporated association with an executive office. ~After an elegant
anniversary banquet, a brief program commemorated the contributions of
past CAUSE presidents and the growth of CAUSE during its fir‘st
decade since incorporation.

We hope these Proceedings will provide a continuing reference to the
tivities—of-the—Gonferenece—and-the-CAUSE-organization. We also
hope you will benefit from sharing the experiences of others and thus
become more effective in the development, use and management of
information systems at your institution. ~ -

We encourage you to use CAUSE to complement your individual efforts
at strengthening your organization's management capabilities through

improved information systems.
[




CAUSE, the Professional Association‘ for Development, Use and
Management of Information Systems in Higher Education, helps member

institutions strengthen their management capabilities through improved
information systems. )

Formerly known as the College and University Systems Exchange,
CAUSE first organized as a volunteer association in 1962 and
incorporated in 1971 with 25 charter member institutions. That same
year the CAUSE National Office opened in Boulder, Colorado with a
professional staff to serve the membership. Today the organization has
370 member institutions with 1,35¢ member representatives and continues
to grow. )

CAUSE provides member institutions with many services to increase the
effectiveness of their administrative information systems: organization
publications such as a’ magazine, newsletter, and monograph series, the
CAUSE Directory and the Conference Proceedings; a Professional
Development Program offering workshops and seminars on subjects
‘related to information systems in higher education; consulting services
to review ADP organizations and management plans; the Exchange
Library to provide a clearinghouse for non-proprietary information
systems contributed by members; and an Information Request Service to
locate specific systems or information.

The CAUSE National Conference is an excellent forum for the exchange
of ideas, systems and experiences among the many speakers and
participants. The Proceedings provide a continuving reference to the

»

many activities of the Conference.
R. Brian Walsh artin B. Solomon Charles R. Thomas

Q 1981 Conference 1981 Conference Executive Director
B : Chairman Vice-Chairman CAUSE
ERIC *
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GENERAL SESSIONS

CAUSE 81 was highlighted by a number of speclal/General Sessions which
brought conferees together periodically throughout the Conference to hear
presentations on subJects of broad interest and concern to all. Thls year's
Conference featured the second annual CAUSE Awards Luncheon, where
recipients of thg CAUSE Recogmtlon Awards and CAUSE[EFFECT
Contributor of the Year Award were honored, as well as awards presented
to the 1981 CAUSE National Conference Progdggm Committee and others
in the organization for their service to CAUSE in the past year.

11




KEYNOTE ADDRESS

THE CEO’S VIEW OF ADMINISTRATIVE SYSTEMS

o 'KEYNOTE ADDRESS

Arnold Weber, University of

Colorado President, shared his

+ view of administrative information

systems as a chief executive ‘officer

’ in an informative keynote address:

for CAUSE 81. . Since his CAUSE

appearance, Dr. Weber has - been

named’ by President Reagan to the

newly established National Pro-
ductivity Advisory Committee.

*t

i AN
*

v

Arnold R. Weber
President |

University of Colorado

R. Brian Walsh, CAUSE' 81 Cha.irman, and
Dr. Weber

R4




>

.. COMMUNICATION
' " BETWEEN THE SEXES

@

LUNCHEON ADDRESS

Niki Scott, nationally syndicated
guthor of "The Working Woman," a
column which appears in nearly 200
newspapers throughout the country,
presented a lively luncheon address
on the subject of '"Communication
Between the Sexes," followed by a
question and answer session reflect-
ing the varied views of conferees
on the subject.

Niki Scott
Syndicated Columnist .
*The Working Woman” -




. . o . 9
THE THIRD TECHNOLOGICAL REVOLUTION:
THE IMPACT OF COMPUTERS AND COMMUNICATION

*

THURSDAY MORNING ADDRESS

Daniel Bell, Henry Ford II Professor
of Social Science at Harvard Univer-
sity, presented an enlightening view
of the impact of computers and com-
munications on society.

Daniel Bell
Harvard University

P




CURRENT ISSUES FORUM

DISTRIBUTION OF THE COMPUTING RESOURCE

FRIDAY CLOSING SESSION

The Conference closed .with a stimulating forum on a
topic of great concern to all college and university
administrative information systems professionals:
Distribution of the Computing Resource.

Panel members James L. Morgan, Wayne Ostendorf,
Patricia Skarulis, Mack Usher and Moderator Martin
Solomon discussed .such sub-topics as office ‘auto-
mation, microcomputers as terminals, and tele-
communications. The format allowed substantial
audience participation, interaction and discussion.

o~

Wayne Ostendorf ' pat Skarulis |
Iowa State University Princeton University
William Mack Usher James L. Morgan v
Ok lahoma State University State University System
of Florida

Martin B. Solomon
University of Kentucky

15
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AWARDS LUNCHEON

Program Chairman R. Brian Wax presented tokens of appreciation to members of
the 1981 Program Committee and %);gistration Staff. CAUSE President Dewana P.

Green presented the second annual\CAUSE Recognition Awards to John F. Chaney
for Professional Excellence and David*J. Lvons for Exemplarv Leadershin, and the.
first annual CAUSE/EFFECT Contributor of the Year Award to Robert Robinson.

President Green also introduced the three new members of the CAUSE Board of
Directors and the new CAUSE officers. Retiring Board members were awarded
Certificates of Appreciation. )

Outgoing CAUSE Presidént, Dewana 1982 CAUSE President Ronald 7.

P. Green, presents the gavel to Langley presents outgoing
newly-elected President Ronald J. President, Dewana P. Green, the
Langley. : CAUSE" PresidentVs Plaque.

CAUSE 81 - Program Committee members were

|

| . y
| recognized for their contribution to the CAUSE 81 Conference
| success of the 1981 CAUSE National Chairman, R. Brian
‘ Conference. Each received a gift of appre- Walsh, accepts his
| ciation from Conference Chairman, R. By%jin gift of appreciation
| Q@ ‘talsh. from President Green.

E119
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President Green presents David J.
Lyons, The Rockefeller University,
the CAUSE Award for Exemplary
Leadership for his advocacy and
support of . administrative

information systems in higher.
2ducation at his university and at

the national level.

- - ."“ Y .

President Green presents CAUSE/EFFECT
Contribytor of the Year, Robert J.
Robinson, his award plaque.. . . . . .

CAUSE/EFFECT CONTRIBUTOR\OF THE YEAR

~ -P.refsjidenf' Green presents John F.
Chaney the <CAUSE Award for
Professional Excellence in the
field of administrative informa-
tion systems in higher education at
the university and national level.

t

»
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- TSR - P ER AR A . : p
New members of the CAUSE Board of Directors, from left to right:
Charles H. Naginey, University of Pennsylvania; Dorothy J. Hopkin,

Michigan State University; and A. Wayne Donald, Virginia Tech.

Retiring -

. Board \

Members \
Gary D. Deviné Mary Jo Caster .
University of Colorado . University of Connecticut

.-0«7',.. LY

Dewana P. Green presents a certificate of
appreciation to retiring Board member and
1981 CAUSE Vice President, Gary D. Devine,
o ' University ‘of Coldrado, for his sérvice to

ERIC . causE.
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PROFESSIONAL
PRESENTATIONS

The CAUSE 81 Conference theme was addressed through 42 professional
presentations in six subject tracks (see Table of Contents) as well as a
number of vendor presentations.

19
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. TRACK 1
ISSUES IN HIGHER. EDUCATION:
DECISION SUPPORT SYSTEMS

Coordinator:
Michael M. Roberts
Stanford University

F,

|

Malcolm B. Lightsey Vinod Chachra
Board of Trustees of State Virginia Tech

Institutions of Higher

Learning
State of Mississippi

RS G

Ellen Chaffee
NCHEMS

17




ANATOMY OF A DECISION SUPPORT SYSTEM °
Vinod Chachra
- Robert C. Heterick
Virginia Polytechnic Institute & State University

Blacksburg, Virginia

ABS"FRACT

Decision Support éystems must of nece;.;.ity focus on the ad
hoc, t‘mstructu.red pn;)blem solving environment where the‘role of
the computer system .n the process is always supplemental,
never primary. The ‘Data Prqcessing Sys’,cems.of the Sixties
have matured into what we now term Management Information
Sy;tems, addressing most of the problems of ope‘rat‘ional level
management and many of the problems of middle mahaéement.
Further maturation to the lev;‘al of Decision Support 'Systems will
require overcoming fund.\’:lm,ental structural deficiencies in both
the architectunle of current computer-communication systems 'a‘nd
‘the\ functional des.ign of software packages. This paper
addrés?sgs the Decision Support System environment, the func-
tional req;i\re\n\lents of a Decision Support System, the architec-
fural. requireme\r\lts. of the computer systems and cor;lmunications
network necessary t;) ~s@port a Décision Support System and
‘suggests the changes in today's computing environment that will

be necessary to implement Decision Support Systems.

~
~

-

~

AN
=N

< 81
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DECISION SUPPORT SYSTEMS

The impact of the computer on problem solving is generally alluded.
to in the literature, t;ut not made manifestly fundamental to the problem
s_o!vhing procegs. For planners and managers the computer embc_>dies the
mg;t significant research and application tool for the support -of the
decision process ever possessed by their professions. To‘achieve its
full impact on the problem solving proces§ these professionals need to-
understand and internalize the computer as a basic tool in their decision
processes. This internalization of the computer on the part of the
\decigion maker can only be achieved when the computer is used interac-
tively with a terse, concise, consistent notatioq that perhaps suggests,
but does not direct or control, the decision process of the user.

1 "The purpose of computing Is insight, not numbers."
g RiW. Hamming

] It is clear that the field termed cybernetics by Norbert Weiner! is
destined to significantly alter our perception of how best to engage in
that ill-defined activity we call problem solving, or decision maklng
Computer technology is not a panacea for the myriad of prot?lems that
confront the decision malzer. !t‘ is our contention that pr:oblem solving

is a rational, learnable activity rather than a visceral reaction to some

mild hallucinogen, or the automatic application of obscure theorems from

advanced mathematics. The paradigms of the problem solving process

\ can be internalized if sufficient attention is given to the development of
' insightful surrogates, suitable for formal analysis. Further, decision

making is an intensely personal activity. We reject out of hand the

N

! Norbert Wemer, Cybernetics: or Control and Communication in the
Animal and the Machine, The MIT Press, Cambridge, MA, 1948

1
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" effort to create sophisticated software to be used by the novice as a
black box in the problem solving process. The tractability orf a problem
will Be influenced by our perception of it. Interesting prot;l’ems gener-
ally do not have unique solutions. In fact, they gen.grglly admit of
infinitely many solutions. The role of the decision maker is to evaluate
and choose amongst solutions. 'i;he problem solver needs toeidentif;';'the
paradign; problems and to find suitable, generally simplier, _ﬁsurr“ogates
which have unique or tighily bounded solutions and which are capable
of providing insight about the "real problem". |

| "A system is more thar‘) the sum of its parts; it is an indivisable

whole. It loses its essential properties when it is taken apart."
' . * Russell Ackgff?

To this end the decisionh process involves constructing models.
Models might be classified as eith\er iconic or analogic. This distinction
probably has little more than the force of Aristotlean‘ logic to recommend
it, other than it may help percleiVe how the computer properly fits into
the decision making process. lconic models may be considered to be
those image generating, emotional, intuitive and ambiguous‘ forms such -
as na;tural Iangdage, diagrams and fuzzy sk/etches. Analog moels are
measureable, quantifiable, “rule manipulated, rational forms such as
mathematical notations, mappings and drawings. Both are necessary to
the decision making process. D‘ecisions are generally expedited when
the models are analogic rather than iconic. Few, if any, inferesting
prbblems can‘ be solved completely by the application of analogic models.
The problem solving process is carried out by the alternating applica-
tion of iconic and analogic models. When the limit“of formal analysis is

2 Russell Ackoff, Science in the Systems Age, Wharton Quarterly,
Volume 7, Number 2.
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confror;ted we turn tc; some iconic model for "inspiration" or a fresh

T pérception of 2 method-‘of attack. A Decision Support System needs to

> facilitate and complement this man-machine symbi‘osis. The iconic aspect

{" ) of \problem solving is one of the reasons why graphics is so important

\ an,’}aspect of Decision Support Systems. Both the man and the machinoe

are part of a_single system wherein the fundamental synergy is lost
when they fail to act in concert.’,

| "An_ executive support syste'm achieves the 'coup‘llng of an individu-

al's intellectual resources with those of the machine.”

- G.R. Wagner®

& Because decision r‘naking is a highly@ personalized process, the

4 Depision Support System ‘rle_eds to avoid capturing the decision maker in

a fixed, iequential process, but rather needs to facilitate unstructured

‘ probing o‘\f surrogate problems never knowing in which direction the

next salient will be breached. Confronted with the same verbalization

of a problem and the same set of available info.rmation, no two decision

makers can \be expected tc"> follow the same route to a decision, nor in

fact, éven to érrivé at the same decision. The Decis?i‘on Support System

p (DSS) must fadjlitate this ad hoc approach to problem solving, it must‘

never inh.ibit it\ The value system brought t<; the problem is highly

personal and sub ective, henCe‘th‘e u:tility “functions present in any

c‘;ptimizing analytical routines in the DSS need to be defined "on the

fly" by the decision maker. Information accessed by the decision maker

needs to be simply“st_ructur\'ed and the availability of information, as

well as the information itself, needs to be accessable via a query struc-

ture in the DSS. The DSS‘needs to be capable of personalization,

v
L L L

G.R. Wagner, Optimizing Decision Support Systems; Datamation, ’May ‘

24
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modification and augmeptation by the decision maKer if it is to achieve
? .

‘the cotipling of the individual with the machine.

i "All Cretans aré liars." . ‘
Epimenides

0 ‘ : |

The decision making process is poorly: understood Sm;l no amount

of computational support can substitute for the basic research so des-

v

perately needed .in the field of human problem solvingl It is clear that
the process |s\ hollstlc rather than reductionistic so that a reductlonlstlc
system of computer algorithms cannot substitute for the whole process.
The fuller u\nderstanding' of the probiem solving process is properly
part of the domain of artificial intelligence research. The role of the

DSS must be seen in addressing the pragmatic activity referred to by
Sir Karl Popper" as conjec’ture-refutation. The DSS must help the
decision maker unfold more rapidly the consequences of his or her con-
jectures, permitting both a deeper and broader investigation of potential

solutioﬁs"subject to the constraints of time and money. The DSS needs

- - to adapt itself to the realitiss of the self-referential® natuie of the

3

.problem solver's process -- a process which includes continual re-defi-
< v

e

nition of the problem as potential solutions are brought into sharper

\
'

focus.

[

FUNCTIONAL REQUIREMENTS \
Xhe value of a DSS is directly proportiq\nal to the information

‘ . . \ .
sources to which it has access, and the ease by which these sources

‘may be accessed and manipulated. The problem s"b'lver tends to think

\ \ B
s K\*qu R. Popper, Conjectures and Refutations: The\browth of Smen-/

31

tific Knowledge, Harper and Row, New York, 1965
Douglas R. Hofstadter, Godel, Escher, Bach: An \EternaI/Golden
Braid, Random House, Inc., New York, 1979. \/
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> éraph needs tq be an integral part of the DSS. o'l"he diagraph may be ~"

P

b}

3

most comfortably about information structured in two dimensional tables,

z

records and fields if you will. The computer,®as an axiomatic device,

is ‘most accurately and lo%ically directed by mathematically (axiomatic)
3 . -

based structur~es. The ‘marriage of relational data base concepts with
L} . . "\

A

. _ v .
the DSS is a natural and fortuitous one. Whilst for the sake of compu-

tational speed or efficency the storage .strategy actually used by the

»

computing machine miy take some other form, the user's view of the

information should always be relational.

| "People who don't qou;:t, don't count."

N Anatole France

Equally important as convenient access is the ability to know of,

locate and move between ‘logital relations. Some form of  the. data dia-

N

envisioned as a road map with nodes” and directed arcs: In-its compu-

ter embddiment, the nodes may be Iilsened to.pa'ges or sgreeﬁs and the
arcs as commands that permit movement from node to node. The com-

¢ .

S - *
mands may be either “global or ldcal. - Global commands may be either
“ i’ - R

searches or requests for processing. Global -searches establish__aj
entry point into the system. Global processing helps—défine the envi-

ronment in which the analysis is condlcted. Local _‘co;nméndé? may be .

traverses, moving betweefi related ‘screens of data belonging to- diffe=

A " .

rent nodes; pagings, which 'permit moving through the local' node; and

~—transactions, which permit .‘modification of the current page or node.

The paging commands must facilitate a local memory that allows‘the user

\
-to go back along the  search path, recall the current page, or to move .

b *

to a new page. The data bdse problem needs to be seen axiomatically“

N

rather than hueristically, . . : T

o %

D
.
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o "A part of the secret of analysls Is the characteristic of using .



e ¥ notation well " .
N . . Gottfried Leibnitz

While the deci‘siho'n maker may most often maKe use of the DSS in a

o

non}-procedurarmannert the sys"tem itself must be built with a proce-
8ur5| language. The language should be terse, powerful and above all,
interactive.® Additionally, a functional notation allows the user to build
. o new cor:catenations of the routines of which the system is structured
that Wer;a nevér envisioned Ey tl':e original d‘esigner. The DSS should
operate in an essentially expanded desk calculator mode, never captur- ‘ 1
Wi\rig\ the user in a subprocéss.c No procedure or process should be

<

4 . .
dep’endent upon the~completion of a pre-determined set of previous

-

——— 4

procedures. All.the routines of the system should have explicit results
which are available as inputs to any other routine of the system. Glo-
bal variables should be avoided, suggesting that the system routines all
take arguments. Prompting and menus should be used sparingly, if at
« all -- and then only to provide infor;mation along the lines of a help
command, not as part of any“process or routine c;f the system. ‘l:he"
number qf error messages in the DSS should be minimized; Isynta;(,

. a

structure, index, domain and undefined value, constituting a sufficient
- . &‘,\
i , set. The name scope of the user's working space is always-a problem.

Any reserved names in the DSS should be capable of being changed and
customized by the u‘ser. The user should be able to add new routines
to the system- with a minimum of effort, suggesting that he may‘ wish to
have some faciiity with the procedural language base of the DSS. The

_ addition of new pﬁocedures“shomd not depend upon understanding the
t« ~ L

} ' ¢ Kenneth E.<«lverson, Notation'as a Tool of Thought, 1979 ACM Turing
|

Award Lecture, Communications gf the ACM, Volume 23, Number 8,
v August 1980. ' '
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structure of other procedures already part of the system. Graphical

routines fér constructing line drawings, plots and three dimensional™

projections (preferably in color) shquld be part of the primitive func-

tion set of the DSS. A comprehens\-i\-/e text -editing facility that pro-
vides extended storage and retrieval facilities is necessary so that the

\ system can be used not only as a sketchpad, but notebook and file

drawer. The system should permit accessing sketchpad and notebook

work both chronologigally and by key word (KWIC) in the same notat}on
as the analysis routines. ‘

i ”So,‘Nat'raIlst.s observe,. a Flea Hath smaller Fleas that on him
prey. And these have smaller Fleas to bite 'em. And so proceed
ad infinitum."

Johhathan Swift
The DSS, in order to achieve its maximum uti.lity, will_ need to con-
tact alien data. The data may be reside.nt on the host computer of the

DSS, but not part of the DSS itself, or it may actually be resident on

some other computer system not normally attached by the bSS. Any

ali;n access needs to be dynamic, that is the decision maker should ﬁot

“have to leave the DSS environment in .order‘ to access the external

informa’tion.‘ Tf\e access should also be as transparent to the user as

possible, not involving the problem solver in unnecessary mazes of
access protocols. This will likely haVe.to be accomplished_by the addi-
tion of a piece of software to the alien ‘s.ystem which is capable of res-
ponding to the DSS's host request in‘ the form of relational select,
project and joins. Some form of standardized header designatiﬁg the
numbe;' of records and fields lengths would need to accompany the res-
ponse. Each system in the network would also need to be able to par-
ticipate in the data diagraph, responding to a request, perhaps
structured as a help command, to indicate the structure of relations it
28 7



was capable of providing. In relational terminology this’ would be the
number of tuples (records) available and the definition of the domains
(fields) making up the relation. The analysis routines of the DSS,
while being selectively tailored to the domain of proBlems encountered
by each individual problem solver, all should expect and be prepared to
operate on relations from any source, consistent with the header defini-
tion. The DSS needs to be defined recursively to admit new levels of

the system not originally envisioned.

ARCHITECTURAL REQUIREMENTS

Probably the obvious place t;) begin reducing architectural const-
raints is at the decision maker's con*act point with the DSS, the termi-
nal. Terminal§ "are obviously getting smarter, but not necessarily
wiser. The eight bit byte still constrains the character set to é56 'sym-

bols at best. If we wish to minimize terminal dialogue through the use

of special characters, and if we wish to produce presentation level

gruphics in the DSS, it will be necessary to find a way to circumvent
this current limit. The character sets themselves need to be capable of
being down loaded from the DSS host and efficiently formed at the ter-
minal. The increasing use of proportional fonts places an added arc‘:hi‘—
tectural hurdle for the next generation of terminals. The current
generation of terminals needs to be capable of augmentation with other
forms of inputlsuch as digitizers, joy sticks and special menu pads.

i "T he medium Is the message."
Marshall McLuhan

The graphics produced at the terminal need to be intermixed with
text, .much as the problem solver writes, sketches and draws fuzzy dia-

grams while engaged in the problem solving process. This requirement

2
3y




for the terminal poses a similar requirement on the hard copy output

-
IK \ devices. Laser printers are capable of quality ‘superior to conventional
typmg and approach that of typeset thé\tmg We are still some way
from intermixing this quality of text output wath graphics, and further
stljl from mixed hard copy color graphics and text. A hierarchy of
print quality may not be inappropriate, as the need/‘cg\ng‘aintain a jou_r'-
nal or notebook of intermediate conjectures needsﬁ‘\\g_n/l,y'accuracy, not

necessarily high quality. The journal, or problem—solver's notébogk,

- might be ' Iikeﬁ'ed to the scientist's laboratory record; the surveyor's
field book,‘wo’r' the architect's sketch book. The journal does raise the .
problem of Ver"y_ large mass stores to facilitate the decision making pro-
cess. Not only might the problgm solver re_guire very large temporary
storage of the order of: 10*° bits or more, but there needs ;’towbe an
efficient way to index and retrieve information from the journal.
Recent work? suggests that we have far to go in providing the respoﬁ-
siveness necessary for‘ relatively unstructured searches in relations of
this size. The decision maker needs to view the DSS as the medium in

) -4

which he both thinks about and records his decisions. \

| "If the only tool you have iIs a hammer, you tend to see every
problem as a nail "

Abraham Maslow

The need for large mass stores is complemented by a need for lar-

ger primary storage, both real and virtual. The hardware limitation of

the four byte (32 bit‘) word has effectively limited the addressable pri-

mary storage to about 16 million locations. It appears that this limita-

tion is actively under attack by several vendors, although at the

E R T o Y R L T )

7 E.F. Codd, A Relat}onal Model of Data for Shared Data Banks, Com-
munications of the ACM, Volume 13, Number 6, June 1970.




expense of dramatic violation of the basic h.ardware architecture.
Greatly increased addrq;s space, whether real or vir;tual, should relieve
the pressure for'tﬁe decision maker to manipulate data in any form
other than the flat file of the relational scheme. It will however, pose
the significant problems of increasing CPU speeds and accesses to sec-
ondary storage. The immense difficulty in achieving performance

improvements of the magnitude to which we has become accustomed have

been clearly delineated by scientists such as Lewis Brar;s_comb.'mThe
host back end machine, or the data base front end, may offer the
potential for the magnitude of access imprOVemént necessa;-y for very
large data bases. The absolute of the speed of light looms all too .close

when considering dramatic improvement in the cycle speed of the host

\\computer. It is probably the issue of cycle speed rather than storage

that will continue to leave the microcomputer outside the domain of

potential DSS hosts, at least for the next decade. Increases in the

‘access and cycle speeds are critical in the effort to bring an ever wid-

ening circle of problems into the domain of the Decision Support Sy;-
tem. For many of the practical applications to which the system may
most advantageously be applied we must await, and encourage, the next

g\e neration of technology.

.- T e

' Lewis M. Branscomb, Information: The Ultimate Frontier, Science,
Volume 203, pp. 143-147, January 1979. .
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Information Systems to Support a Decision Process at Stanford
Ellen Earle Chaffee
National Center for Highér Education Management Systems
Boulder, Colorado

e

Abstract

Information 1é used by participants in any kind of decisionmaking
process--rational, bureaucratic, political, or collegial--but its role
differs depending on the process used. One of its functione‘in any
process is to lend the appearance of rationality because rational
decisionmaking is commonly preferred. Information is vital to a
rational decision, and the role of infotmation in that process is
quite ;traightforward--it identifies optimal  solutions. When a more
rational decision process is desired, information specialists can
contribute not only information; they.canOaleo contribute to the
process in which that information is uscd,‘thereby promoting rational
decisionmaking. !

Stanford University used a rational process to allocate its
operating budget during the 1970s. Information specialists contributed
to the process in five ways: they provided a chronological skeleton,
they brought together people with diverse views; they used information
to identify what was not known; they identified goals and motivational

concepts in their work; and their work was a visible symbol of the

university's commitment to rational budgeting.

32
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The only analyst who has never seen decisionmakers choose an alternative
unsuppo;ted by the numbers is the névice. As one Vice President in a public
'university remarked, "I know how to j}gg a rational solution; what I need
help with is gaining political acceptance for a rational solution.” The role
of information in generating a ratioﬁal solution is critical. No one under-
stands this better than the information professional. What is less. often
considered is\inforﬁation's contribution to thémgational decision process.
Such a process insures'%hat thase who make policy decision§ are relatively
free of nonrational constraints.

The process used by Stanford University to allocate the operating budget
during the 1970s was unusual in that the rationality of organizational
procedures has been documented (Chaffee 1?81). That process depended heavily
on information. However, before examining the role of information in
decisionmaking at Stanford, it may offer a valuable perspective té examine
the role’pf information in other kinds of decisionmaking processes. |

Theory provides four major models of decisionmaking at the organizational
level of énalyéis—-the rational, bureaucratic, polltical, and collegial ﬁodels
(literature on these models is listed in the appendix). Although a full
elaboration of the models and the ways in whigh participants use information
in each model is beyond the scope of this paper, a sumﬁary of the ro;e of
information in each model is offered in table 1. As the last two rows of the
table indicate, rational decisiommakers use information to identify the al-
ternatives with maximum cost-benefit ratios. This is a critical function in
making rational choices. In the collegial model, ahalgtic information is

important, but .one can readily imagine a situation in which it is outweighed

33
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INFORMATION
CONSIDERATIONS

DECISTONMAKING MODELS

FORMAL RATIONAL

COLLEGIAL

BUREAUCRATIC _.

POLITICAL

What is information?

Verifiable facts,
probabilistic

Verifiable facts,
probabilistic

Verifiable facts,
digested and

Verifiable facts,
probabilistic

continuously only
by choice

continuously only
by choice:

standard operating
procedures

analyses, expert analyses, expert presented analyses, persuasive
1 judgment judgment, rhetoric |according to rhetoric
routines — :
What is it based on? Problem definition |Problem definition |Procedure, Partisan debate
i precedent
Who prepares it? Professional Everyone Administrators, Anyone with a
| analysts, N especially at position to advocate
substantive experts] lower levels or refute
Who uses information? Line authorities Everyone, Specific Partisans
. _ collegium administrators ..} e
When is it used? . . Early in the stageerarly'in the stages|Regularly, as Early in the process
' " | of problem=solving;| of problem-solving; detérmined by - of issue attention;

continuously only
by choice

Why is it used?

To discover the
relative costs and

To check relative
validity of choice

To address issues

as historically and

To reveal wtitual
benefits of

benefits of choice | alternatives as . continually alternatives .aud
alternatives means to agreed-on |established by the |relative power
objectives organization

What is the goal of
information use?

To identify the
alternatives with
naximum cost-
benefit ratio

To iterate toward
consensus

To identify the
current state of
traditional
decision premises

| To persuade
contenders toward a
gelf-interested
favorable -outcome

How important is Critical--no Very important, but|May be important Very important (but
irformation? decision possible | so is a colleague's{(a) for diredt use indirect) effect on
without it opinion in making a decision in that it
' decisionsand/or  |helps determine and
(b) for organi- justify actors'
zational positions
) continuity, ‘
gstability

34
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by a contrary opinion, based on values, from a respected colleague. Analyses

. and discussions may proceed through many iterations ﬁntii participants reach

!
consensus. Information is a stable function of history in the bureaucratic

model; tending to deal with decision issugs that arise regularly. "In the ’ i
purest case of bureaucraéy, periodic information repo;ts use historically ‘
determined algorithms, simply inserting newiéata for the current time. This
maj produce staﬂility‘and continuity in some cases, stagnhﬁion in others.
(For an intéresting stuﬁy of the'iﬁtter‘case, see the discussion of Ford | ‘
Motor Company's analysés in the early 1970s, Zammuto, forthcoming.) 1In
political decisionmaking, information is used by partisans to make a case‘for
their position and to persuadé others toward that position. Since positions
are de;ermined by self-interest, informatiqn is not unbiased, nor is it used
to identify the best solution. Rather, information provides a cloak of
respectability for the position. People“have a prevailing preferénce for
rational decisions, and'information symbolizes rationality (discussed in
Feldman and March 1981, Pfeffe¥ 1981).

For whatever reasons, people do prefer rational decisionq;‘one need look
no further than the curriculum of any business school for proof., Can infor-

mation épecialists contribute not.just information but also some of the
9

‘procedural aspects of a rational process? The §tanf6rd,experience suggests

aume‘ways in which they can. Stanford enjoyed a siiqple advantage in this
regard, As a private dnstitution that was not diréctlf'aggountable to tax-
payers and government representatives. Nonetheless, the gpgpial contributions
of the information structure to rationality are generalizable\a%d may be

useful in public universities as well. N

In some ways, the comtribution of Stanford's information specialists to

\\




based on the ¢urrent budgeé and extrapolating by a computer model to a‘five-

‘ by type, and of expenditure by function would change both short~term and

I
rationality was obvious. Analysts helpeé gdministratoré gain greater &gntfdi%
over uncertainty than they would have had otherwise. Analysts also combined
complex daéa so that costs and benefifs of altetnatiYe courses of action
became comprehenéible; Information is less well-known for five ;ther ways in
which it promoted rationality at Stanford: . .

1. Information was s;ructured to provide a chronological skeleton, fo?\
the process of deciding the opgrating budget. \
2. Information processing was usedxto bring diverse people together so

that the budget subseqﬁently reflected a university-wide perspective.
3. Information was used to identify what was not known.

4. Information yielded goals and motivational coﬂcepﬁs,

5. The strong information component of the budget-satting process

éérved as a symbol of the university's commitment to rational decisionmaking\

Chronology. Rationality begins with establishing 'values" Accordingly,

Stanford's annual budgeting began with two wajor information processes that

L)

helped establish values. One was the Tong Range Financial Forecast (LRFF),

R @
year projection. By making several runs using different assumptioms, the

participants learned how different rates of inflation, -of revenue-~production

long-term financial conditions. The LRFF thus enabled decisionmakers to
determine such financial values as how much relative emphasis to place on

types of expenditure or revenuey and Stanford's relative need for financial |

\

restraint. ' ‘

The second value-setting information activity was the protocol process.

o

It began with a letter from Provost to Deans identifying the major trends and
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30513“for”the year, then meetings of Provost with Dean to discuss priorities,
aud finally letters from Deans to Provost Iisting budget requests and analytic

documentation for each. Information specialists, staff to both Provost and

Deans, provided raw materials for this process-~a process that also identiffed °

»

the alternative choices for expenditure. Alternatives for revenue and for

overall constraints on the budget arose largely through concurrent development
. of Parameters Papers, one-year analogs to the LRFF that were reiterated with

successive refinements as more information became available. "

v

t T R - S

Each of these information tools, and others to be described below, was

also to a booklet called Operdting Budget Guidelines that summarized their

-

-+ results. The booklet was both widely &istributed\sgé available to anycne who
" asked for it. It was, in essence, the final information tool }p the procegs,
serving as an orientation point for much of the preceding activity.

- ' Diverse perspectives. In complex situations, the rational ‘process

b

used annually from 1972 through 1980, leading not only to the final budget but '
- depénds upon contributions from diverse sources in order to identify all
alternatives, all costs, and all benefits. At Stanford, this suggested a need

for communication between the academic and ‘business staffs, between faculty

and administration, and between information specialists and decisionmakers. ‘

Development auid successive refinements of the LRFF and Parameters Papers

formed the.core of the agenda for weekly meetings of the Budéet Staff from |
August\through'ﬁarch. Participants were information specialists from both the
acadenic and business components of the university, Early in the 1970s, they
develaped TRADES (later to evolve into EDUCOM'S Financial Planning Model), an
interactive computer model of revenues and expenditures, TRADES was developed

>

\ as a tool for decisiommakers. Most of the senior line officers tried it, TFor
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some of them,” it was their first computer experience. The st ff 1earne‘d of -
: i

t:he power of :(nformat:ion, from a new perspective. In addition to this sh,\ared

mation and concerns\ Line officers reacted to versions of the LRFE and '\\{
. \‘ .

Paran‘\et:ers Papers, s».{ggested new asbsumpt:ions based on their values or infor-)

mat:ion, and oriented udget: Staff members t:o other factors that woul affect

the budget for the com ng year,

\ .
A common means of b;inging administration and faculty together over budge\s

>

“
3

Fhis wa dé‘ne/ at Sta|§ord. In addition, however, Budget Group -annually
e

*invited Dead 08 members of the faculty, primaril; from economics, to lunc

.
(R -
a ¢ \

aps. ., Rational decisionmaking is nothing if not Lomprehen— )

-

solution cannot b ns%s‘ured of optimality--at least in theory., Therefore, dny

-

eang for identifying md analyzing new alternatives, costs, and benefits

| 1;\ omo es rationalit))\ kt Stanford, the information system had a tendency to

\ eal ‘not only what yas *known, but also, whst needed to be discovered.
For example, the" financial models made compelling the need to exert con-
5 trol \over the budget an t \e mj or driving force behind expenditures—-rfaculty

-

| \ ) positions and salaries. Soon after the models were first used, the Provost
v 3

| ) ‘!%
' QO
1

[,
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in*tiated a control byst.m that ensured his-awareness of vacant positions, .and

M \

his qpportunity to influence the filling of these vacant positions.

The staff also-developed a paper—and-penci} matrix 1isting every request

for the upcoming budget with columns for each type of funds that might be used .
. to finance them--including "unfunded." Revieding this list every year made .
g . .

o budget decisions simultaneous; rather than sequential. This review ensured

that attenticn was paid to explicit tradeoffs among, alternatives. This review

also nelped to identify where more information was.needed before deciding. .

i~

Each year, ivsues:arose that were poorly understood. They often came up

. . - ‘
vhen the staff was tefining assumptions for financial modeling. These dssues:*
. were flagged for analysis in special ‘studies undertaken during the slower

v
3

sumer months. One such issue recently was the effects nf financial decisions

in one unit on the financial requirements of another. The interdependencies

-
» - =

were often so complex that a new information process, called economic' fmpact

¢ analysis, was required of any unit proposing thes2 kinds of decisions. —

: . Goals and motivation. Rational decisicns are useful only ifrthey are
implemented. Stanford's information .specialists were creative in giving -
Tabels to various concepts and problems in budgeting--labels that were picked

up by decisionmakers and used both to define goals and motivate others to help

achieve them. Two of tthe most bowerful terns in gniversity—wide use were zap

and equilibrium. Gap has uncoﬁfortable connotations. When used to describe

the growing iistance between income éhd expense, a phenomenon that early runs
of the LRFF pointed out, ¢he term became symbolic of the need for unified

action to close the gap. Subsequent analyses showed that the basic problem '
© was not just ?if}erences in total inco?e an? expense; the‘problem was differ-

ences in the rates of increase of the two,” Modelers suggested that these
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rates of increase should be brought into equilibrium-~a term that motivated an

1

entirely new round, of belt-tightening.

N

Less widely used in the university, but important to members of Budget
Staff and Budget Group, were the terns f and a. The term f was shorthand for
funded improveﬁent, 2 small margin of discretionary funds available for

special projects and newventures that was deemed necessary for institutional

A

vitality. The term and the funds it represented were important symbols that
the university did not intend to allow stagnation, despite the need for . -
austerity. Over time, . tde list of funded improvements became increasingly
difficult to manage. Budget St £ members detfrmined the primary cause of
this -difficulty. They designated it’ a--new ex%enditure requests carrying such
compelling mandates that they could hardly be called disoretionary. This

analysis, motivated furthex éfforts to understand and deal with the problem.

Symbol of rationality. Feldman and March (1981) ‘state an eloquent case

for the intrinsic'value of information in a rationalistic cultore because

° >

‘information use ‘gymbolizes a commitment to ratﬁonal choice, and it signals

personal and organizational competence. These investigators also assert that

¢ N

‘organizations systematically request and analyze far more information than

>

they use--regardless of the decision model--in order to legitimate their

it is not - remarkable that information use served thisﬁfunption

decisions.
iy

-

for the Stanford budget process. N (

Stanford participantS'may have been more ‘overt than is often the case in

using information as a symbol of rdtionality. They could, however, afford to

be more overt. As empirical research later verified, and as faculty and staff

members apparently noticed, values were justlwords until a budget-~-congruent

with values—allocated resources in support of those values. Values becane

- ‘ , |
i
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reality when budget decisions dﬁring the 1970s actualized the four basic value
premises that were held by the Provost ;hroughout'the decade: excellence,
student interest, funding potential, and academic importanée. As a result,
when the Provost took a set of tables to the faculty senate, or the budget

office issued the Operating Budget Guidelines, those in the audience were

inclined to have faith in the‘informatidh as a true representation of the
rat ional process it symLoli;ed agé supported. Evidence of that faith arose in
a seminar when the §ta?ford bpdget process was gharacterized as politic;l, not
rational. A senior faéulty'member in political science was so agitated by this
suggestion that, unlike others in the seminar, he rose to deliver his rebu%?&l.
According to that steréotypical archenemy cf admini;tration, it was rational.
If information specislists wish to foster a rational ﬁrocess, the Stanford
experience provide§ them with scme suggestions., Information specialists can
seek to proviae a cbronological skeletén to the problem-solving process. This
helps to define values before analyzihg alternatives. Further, it ensures that
the preparation of information anticipates, rather than follows, the informa-
tibn needs of decisionmakers. Information specialists can also use the
occasion of preparing analytic reports to bring diverse people into communigaﬁ‘
tion with one another. \ Information is more useful for a rational process if it
exhibits two additional‘features.’ The processing of information should call
attention to thaf which is not known. The development of infprmation should
yield conceptual tools that decisionmakers and others who must cooperate can
use to motivate actions congruent with the decision. TFinally, it may be that
explicit attention to the symbolic value of information can create a seli-

fulfilling prophecy-=the organizaiian that seems to base its decisions on

rational information eventualiy will base its decisions on that information.

ERC AL
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Elsevier Publishing, 1975. '
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Downs, A. Ingside Bureaucracy. Boston: Little, Brown and Company, 1967.
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by A.M. Henderson. Edited by Talcott Parsons. Glencoe, Ill.: 1947.

"Political Model
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Decision Support Systems: Finding the Best
Mix Of Informatiom, Technology, and People

James I, Penrod
and
John'F. McManus
Systems and Planning
Pepperdine University
Malibu, Californis 90265

A decision support system has four basic components; data
files; model;, problem solvers, and interface facilities. The.
supposition of this paper is that the problem solvers’ (managers’)
capabiiitiea can be amplified ‘and aupplementedf but never repiaced.
Thus the data files, ﬁodels, and interface facilities must be geare;~2’
to the manager‘if the decision support system is to function
properly.

Since problem solvers function af different levels of the

hierarchy, the system must respond to a wide variety of needs. Many

problem about which a decision must be made arises.

This paper sets forth how Peppetdlne University is attemptxng
to meet its needs for a decision support system by provxdzng. end
user access to data through terminall; the availability of retrieval
modules, and languages which allow the manager to structure his/her -
own ad hoc reports and/or summary files; access to models locally
and through a national network: and, training, encouragement,'and

consultation through Information Systems Coordinators for the

decision makers.

of the needs, perhaps most, are undefinable before the particular
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INTRODUCTION . | . \”
for all practical purposes, widespread administrative gomputing
- in higher education began with the decade of the 1960°s. More oftem tham uot,
the data processing (DP) function was adminiétratively.under the Controller or

Vice President of Finance and the vord]bf the hour was "control."
The decade of the 1970°s brought bigger; faster machines and an
organizational maturing process. The,DP functions evolved into Management

Information Systems (MIS) and DP managers became Directors of Computer

Services. The MIS _organization‘ reported to the Vice -President of
Administration, the Executive Vice President, or even the President.

_As we now progress into the 19807s, new yice presidential areas,
such as "Systems and Planning“ or “Informatiog Resources aﬂd Systems," are
beginning to appear with some frequency. Computer Services 1is ;ﬁly one of
several information systems areas reporting to such individuals. A MIS is no
longer the ultimate in providing administrators with "exactly enough of the
most relevant information at precisely the right moment to produce an
infallible management decision-—at the least possible cost_.“1 Decision Support
Systems (DSS) are.now in vogue. | |

A DSS ﬂgs four basic componentg: Data Files, Models, Problem Solvers,
and Interface Facilities (See Figure 1)2 The follo;ing features ‘are
~ characteristic of a DSS: (1) It supports problem solvers at many levels of ‘the
\\\\Bigqgization in dealing with the n;nfrepetitiVe, ill-gtructured challenges of
‘administration;‘(Z) It is developed by an endlea;, adaptive learning process
involving the problem solvers themselves; (3) It is used more or less directly

and interactively by the problem solvers (perhaps through close subordinstes);

(4) It meshes with the thought processes of the problem solvers in such a way




\

as to extend and enhance the administrator’s own understanding and judgment&
‘rather than providing "the" answers to specified questions; (5) It does not
purport to place great4 volumes of data at a problem solver’s finger tips (DSS
complement MIS rather than supplanting them); and (6) No DSS will be‘ the
perfect answer to a problem solver’s fon@eét dreams of computer supportf

Despite the promise of DSS, some have: slready seid that it is a failure
about to happen. They say that history is being repeated; that DSS will go the

ivay of the MIS—~for all pmactical purposes, an expensive failure.

‘Thg authors of this paper éisagree with this general contention while
acknowledging thé difficulty in fitting gppropriate data files, models and
interface facilities with the problem solver.

UNDERLYING ISSUES
There are, we believeg in addition to the inherent value of DSS, several
.,undérlying isgues that taken together provide an adequate impetus to overcome
the problems of developing a DSS mechan;sm.
The first such issuc has to do with the problems associated with MIS.
A definition éf vwhat a MIS is supposed to be, whgt it is, or a consensus
opinion of if it is worthwhile would be difficult to obtain from any given set
of users. The all too real expectations that an MIS provides "exactly enough
of the most relevant information at preciéely the right ﬁ&;ent" illustrate well
the oversell associated with MIS. Finally, the contrast between what
management theory says managers do, i.e., planning; organizing, staffing,
directing, and controlling (the fuhction; MIS were designed to support), and

what research studies show managers really do, i.e., provide formal authority

and status or fill interpersonal, informational, and decisional roles, 1is

striking. It points to at least an hypothesis that the basic design of MIS may

have been faulty; ’
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The second issue involves the concept of Information Resource ﬁanagement
(IRM). IRM means th#ﬁ the organization treats information as a resource—~a’
resource-not identical to people, machines, markets, and money--but similar
enough that management principles can be applied without difficurty:; We live
in the Information Age: mofe and more of the workforce consists of people who
wérk with }nformation; we are besieged by new information sources; better
information provides us with the competitive edge; and the dominant industry of
the future is destined to be the information industfry.7 IRM is a response to
the increased com;lexity of operating in the environment of an Inéormation
éociety. This environmental stimulus demands a faster, more accurate, more
targeted response gpan ever before. This is what IRM is ;ilqabout: getting the
right kind of information to the right people in the right form at the right
time at a reasonable cost.’ |

A third issue is the continuing evolution cf Computer Services
organizations toward ‘computer utilities. This process will be increasingly
driﬁji;ky//several factors: Lower and lovér hardware costs versus higher and
higher costs for technical personnel; greater client demand for more
diversified services versus an inadequate delivery‘capability; networks which
connect micros and minis to local and national hosts , providing interfaces
between data bases and models never before available; and more user friemdly,
poverful software.

Technological/computer liter;cy is the fourth underlying issue. The
average computer user is becoming more and more sophisticated snd the number of
computer users 1is rapidly expanding. The advent of the pé;sonai’ computer is
speeding both of these trends and will do so even more in the very near future.

As the number and sophistication of the user community grow, so does the demand

for more user specific knowledge. This demand is being met through seminars,
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;?
institutes, continuing education, and special academic course offerings.

The last issue to be discussed involves éhe fact that different

information is required for decisions at different levels of the orgamization
>

and much of it, particularly at the top, is undefinable "up front." (It should

b; noted that this 1list of issues is illustrative and not meant to be
exhaustive.) Recent management theory tells us that in most‘organizations there
are usually three to six critical success factors (CSF) that ensure success in
the organization if they are satisfactorily addressed. This‘ﬁoncept may be
applied strategically to the operationkaé a .whole (the CEO) or to individual
managers within the institution; In both cases, to appropr%a 11\2§ffess CSF,

* current information needs—both hard and soft—must be met.’ \\\\\\\

~

The general rationale just giyep leads us to believe that as energy-
driven m?chines augnmented muscle power in the industrial revolution; o will
_information—driven DSS increasingly augment brain power in the ongoing
infbrmation re,volution.lu

~

The Pepperdine University Approach To DSS

This section describes the approach taken by Pebperdine University to
meet the challenge of developing and ‘installing (or‘ should that read
"installing and developing?") DSS for its administrative client community.

Computer Services is Ofganized in a manner that permits continual user
input to the system development process. This is true especially with regard
to our committee structure. (See Figure 2) The Systems and Planning Committee
is made up of the operational Vice Presidents, the Universify Coatroller, and
the Executive Assistant to the President. This committee is respomsible for
reviewing and recommending approval of Computer Services’ budget, for
prioritizing all major system development, and for authorization of
expenditures for funds for all system development, including all computer

Y .
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related hardware, software, and supplies. The Director of Computer Services
makes a‘monthly status report to this group concerning Computer Services”
perfsrman;e against standards. Since all computer relatéd expenditures are
centralized and must be approved by this committee, the Director and his staff
often assist client community members in the preparatiog and presentation &f
requests for hardware or software. The Di;ector presents a'zero-based budget
(ZBB) set of alternatives to the committee. Budgeting is directly related to

service, and the University, thfough ite vice presidents, recommends to the
r

Budget Committee approval for a level of service that has attached to it a
dollar cost.
The Data Administration Group (DAG) meets weekly to discuss progress on

system development and system enhancements and to discuss implications of any

" changes in University policy or procedures as they impact systems, Regularly

attending this meeting are middle level managers in all client offices served
by Computer Services. DAG is respomsible ‘for prioritizing all client requests

for enhancements or corrections to the systems, as well as requests for minor

system or subsystem development.

o

" -

The Interoffice Communications Committee (IC) brings together on a
weekly basis various members of the client community who are involved with
systems in their office. IC deals with procedural matters reldted to systems
and forwards to DAG recommen@ationl related to system operation or
modification. input and support from this group are key to acceptance and
successful op;ration of systems, This is true since theée persons h;ve
day-to—-day interface with all systems and are primarily responsible for
maintenance and, Ehua, the integrity of the basic data files.

The preceding discussion of committee structure does not define a DSS.

Rather, it describes a framework wherein thdt concept can be developed, a
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framework we believe to be essential.

The DSS development is described in the Computer Services Strategic

49

Five Year Plan, This document was written after extensive interviews with the )

client comﬁunity: The Systems and Planning Comqittee and DAG approved the

official plan before it was released. We intend to use this document as a

constant ‘“working draft," for the purpose .of showing long term University

-

direction while being aubjectéd‘to revisicn on a yearly basis, thus allowing

-~

for adherence to current institutional needs.

The Pian is discussed in two phases; the first describes what will be

completed in the next 18 months to two years. The second phase, less detailed

but more ponderable and perhaps éxciting, lists tasks that are scheduled for
implementation in 1984 and after.

DSS Building Blocks

As indicated earlier, a DSS consists of data files, models, problem
solvers, and interface facilities. These components must be integrated within
a unified framework and organized to support the various decision-making

~

proceskes within a prescribed domain over an extended timeframe. The following

definitions are needed for discussion: (1) A data file is a list of related

facts o; data in‘computer—readable format (this should be distinguished from
the basic data files of a MIS); (2) A model is a careful description of a real
‘system (it m&g be maéhematical or, for easy managerial undérstanding, it may be
set forth in mnarrative, diagrams, 1lists, etc.); (3) A solver, or language
system, is a computer program for. executing a model (as opposed to ‘the
problem solver or manager); and (4) an interface faciligy or problem processing
system (?PS) is a means of communic;ting with the data files, the model and the

solver.!!

-

Pepperdine University’s basic institutional data are maintained in

it
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generally inteitated files. At this time the remaining tape driven batch
systems are being converted to disc, and routines are being developed that will

\\ .

AN allow ready accessability to all of the basic data of the central files., DSS

dataﬂﬁfiles may then be derived from the institution’s MIS through several
avenueé% or tﬁey nay be séparately created and maintained. ‘
Each of the major files, e.g., Student‘Recorda, Financial Acounting,

an Developme&t have their own ad hoc retrieval modules capable‘ of producing
reports 6} sumnary data files for use in DSS. Tﬁe commercially available Mark

IV and Mark IV Auditor are also accessible to extract and manipulate basic déta

“"into DSST‘ﬂata files. Additionally, a university developed on-line reétriéval ™ ~ ~
system, called POWERS, permits users to sglect data and creaFe output files
based on certain selection criteria that include Boolean functions. POWERS may
also be u;ed in ‘conjunction with the mainframe”s word proceqsing, system to
produce individual agecific written output. By early 1982, POWERS will be
available for use with ‘all onlline systems. A POWERS users group has recently |

* e N, .
been formed to help in training new users and in the development of new ways to
\

-~

ugse the system more effecti&gly.
The Institution”s MIS creates and maintains a DSS data file for

Institutional Research (IR) on registration data and for Payroll/Personnel on

their own data file. The IR departmént also maintains DSS data files for the —

Institution”s budget and for. financial\ratio analysis.

These applications are admittedly é:ude-but, perhaps surprisingly, are
reaqonably effective. By the end of this academic yeai most administrative
users of the céntral data files will have these capabilities and with them, the
first step towgrd a DSS. |

Model usage within the Institution is available through various means.

At this point IR is the most versatile client utilizing EFPM, VisiCalc, SPSS,

~

SL ...



‘and Hdrk\gv. The  Five Year Plan calls for most users to have access\to some
modeling éapabili;y by the end of phase onme.

Computer Services is sponsoring an on-campus EFPM workshop conducged by
EDUCOM in mid January, 1982 aimed at approximately twenty interﬁsted

individuals from various administrative areas. The purpose is to prepare) the

. user community for increased modeling activities as a vital element in\the .

\
\

\ development 6f DSS. ' An administrative micro computer users group is also bequ
b -4

formed for the same purpose, to better acquaint thosa who. have access

t/o

\ L

\ capab111t1es of this micro softwave. ‘ \

\a' Certain EFPM modela will be developed by IR and "given" to the end user, \

Vlaxcalc, VisiPlot, VisiTrend, and DB Master to the rather sxguxtxcan\k ‘
at least initially. In this process IR will also develop a crude solver for

\ . N
tbeﬁusgr, At least one piece of micro software is currently being evaluated as
L -

a solver for VisiCalc. Again, these illustrations are extremely crude but show

ways to move toward a DSS environment in the near future.

\ The interface gacility of DSS is the component in phase one most

»
*
x

difficult to implement. To do 8o requires a network linking the mainframe,
administrative micros, terminals, and EDUNET. It also involves the development

of software to allow interfaces between basic data, retrieval modules, Mark IV,

-_.__‘.q_, ——— e - - - -

SPSS, micro files and BFPH. ;

Network .
While network details have not yet been defined, cértain parameters do
exist. Most likely the network will use broad band, rather than base band,
PBX, fiber optic, or other teclnology. The reason for this selection 1is
pragmatic. The University has a broad band TV cable connecting most buildingsf””/”

on campus. Also, .broad band technology appears tj/fff/,sgﬁbfeffgztivg and

flexible. It 1is anticipated that initial aspects of the network, i.e., at
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\\ ‘ least ome \3hort link, will be completed by July, 1982.. The fully developed
Q‘ - »

\ natwork should be impiemented duripg 1983. 1Increased capabilities in each of
Voo Voo ' ‘

\ the other DSS components will also continue to be developed.

\ 1984 And DSS? b ‘

By 1984 it is anticipated that t%e Uniyersity will have a significant

i network, allowing all ma jor administra&ive usexrs access to the MIS data files,

"solver (still reiuiring significant usef\inyolvement for effective usage).

\ Phase two of the five year plan callls for installation in 1984 of a

4. Univac 1160 mainframe. This device wilh\haié significantly more memory and

4 ? .

\
3

\\ software package aimed at the completion of a true DSS. Such a system may well

incorporate a solver or language system with a PPS (interface facility) and a

. knowledge system (DSS data files) 2

If our plan is implemeﬁted on schedulg, the mid 198078 wiil see

functional components of a DSS at Pepperdine University. The DSS components

will be available to 'the semior administration, (the President and Vice

J )

Presidegts), the academic adm;nistration {the Deans) and to the mid‘managers
(iﬁ, Financial Aid, Regiétra;, etc.) The ;uccess of this endeavor will not,
however, depend upon the\inteé%ated circuits of an }160 or the silicon chips of
an Apple II plus, for they cannot replace the insti.n:ts, reasoning "and
d::iiijf:fffigg’gnpabitffigg—;;’—:;; men£ioned administrators. It will depend

,,,,,,,’,,,——43 atly upon the training and beliefs of these problem solvers. .

In an attempt to ensure that the problem solvers will be aware,
supportive, and capable of effectively using the DSS, the Information Systems
Coordinator positions in Computer Services will become Decision Support

Coordinators (DSC). Historically, these positions have served as the primary

-

Q (‘ . : ES:;

I retrieval packages, their own DSS dat&.files, models and some 'gbrt of minimal

mass storage and most impoxtantly, will allow installation of an all purpose.

t
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11axsons between Computer Services and the client community3% They have been
deeply involved in the design, training, and daily ﬁ%erat1on of current systems
" +and will likewise be involved in the DSS. They are known and" trusted by the

client community. The DSC role will be that' of a consultant working with a

client to bring about more effective decision-making by the client.
. e '

Summary/Conclusion

DSS will be to the 1980”s what MIS was to the 1970’s. ' For most of us, .

~

.-
significant technological advances must and will be made with hurdwaxé and

-

software to supply tle éﬁcessary componients of a DSS. The real key to

successful DSS lies wot in this 1984 techhology, but in the problem solvers
themselves. We therefore believé thaﬂ\building‘ a DSS in an environment with

significant user overeight, user participation in planniag,.mutual training and

a concerted effort not to oversell the expected  results will 1lead to the

optimum system. We are optimistic but we recognize the reality in the words of

. Machiavelli taken froim The Prince: . ,
. It must be remembered that there is nothing more difficult ro'plan,
more doubtful of success, nor wmore dangerous to manage than the ‘creation of
a new system. For the initiator has' the enmity of all who would profit bya
the preservation of the old institution and merely lukewarm -defendexs in
_ those who would gain By the new ones,

1.

. As true and as sobering as this may b%f}we choose to close this paper with

another quotation'by the futurist Alvin Toffler, taken from

his book, The Third Wave: N .
) o .+.We are destined to transform our own minds-—the way we think s

1

about our problems, the way we synthegize information, the way we anticipate
the consequences of our own actions. ...There is nothing magical about,
(Computers)...yet...they remain among the most amazing and unsettling of
human achievements, for they enhance our m1ndupower as (the Industrial
Revolution) enhanced our muscle-power... ‘e We- v111 beg1n to use computers
with a grace and naturalness that is hard for us to imagine today. And they .
will help all of us...to think more deeply about ourselves and the world. '

’ ]
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‘ Figure 2 i
‘ Committee Structure for Computer Related Activities
1 Director
2 Director; Assoc.
S&P Director
Committee 3 Info. Systems
(Systems & Coordiantors
4 Vice President,

Planning Committee)
. Systems & Planning

5 University Data
Administrator

Purpose: Systems policy
and University-wide plan-
ning. ‘

[}

Make up: Executive Assistant to the -
President; Operational Vice Presidents.

Meets: Weekly

/D

DAG PUCS ;
(Data (Pep-
Admini- perdine -
stration ~ Univer-
Group) ./ sity Com-
puter Ser-
vices)

Purpose: Set

production pri-
orities; moni-
tor development
£gfforts; provide
analysis for S & P.

Make up: Vice President, Sys
‘tems & Planning; Director,
Computer Services; Registra
Controller; University

Data Administrator; etc.

Meets: wgekly

1CC
(Interoffice Coordi-
nation Committee)

Purpose: Communication; ad-
dress procedural problems; ad-
dress interface needs.

Make up: Central Administration Representa-
tives; School and College Representatives

(about 25 individuals).

Meets: Weekly 57
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Administrators Bulld Thelr Own Systems at Loyola

Kathlyn F. Doty
Arthur J. Krumrey

Loyola Universify of Chicago
Chicago, Illinois"

ABSTRACT _ -

Conventional data processing organizations are structured to

.

develop high volume transaction oriented systems which provide

day-to-da& support of business operationé. The prevailing

application development tools and methods are not well suited for

the creation of decision support systems, nor are they cost

effective.

To meetsa growing need for decision support systems, Loyola

'University of Chicago instituted a new program in 1980,

Administrative User Services, which provides administrators Vith
immegiate, frieﬁdly access to computing at low cost. After s;me
preliminary training and file initialization, wusers are
responsible for their own data processing. User friendly softwére
packages and the availability of the Administrative User Services
Analyst make th;s approach spccessful even though most of our

clients have never used computers before.

Planning of the hardware, software and human facilities is

vital to success.
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Background

To understand where we are today i'n dat';a processing and where
decisjon support systems fit into the spectrum of data processing
services, we must take a brief look at the evolutgon of application
development.. When 'con)puter hardware first became commercially available
on a wide scale in the late 1950's it was very expensive. Business
computers could only be justified if the hardware woul‘d Qreplace large
numbers of clerical embloyees. Typically, transaction origntqd
applications for support .of operating functions, such as payroll and
inventory controi, were the first to be installed. Data préces;ing
techniques, such a’s the system development; life cycle, evolved which
were well suited to these large scale repetitive applications. These

techniques were effective in getting transaction oriented applications

installed on-time, within budget and with reliable.results.

~

The Management Information System

Data processing then turned to new horizons, the development of

the Managemeht Information System (Figure 1). The ultimate objective of

" the MIS was to convert the mountains of raw data collected by the

operating support systems into useful information for management
decision making. This was to be accomplished by the integration of the
operation support and functional systems into one consolidated business

management system into which the :general manager could dip for

information whenever a problem required analysis.

Although MIS was a popular data processing topic throughout the

1970's, the MIS has not become the common management tool envisioned in
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‘the literature. What happened to the MIS?

The problem was not technological. éerformance improvements in
processors continue, storagg technology has improved, and even software
hurdles, such as the development of data base management systems haver
been met. The desire for "MIS" -- the ability of management to extract
and analyze information from the corporate data base -- still exists as
shown in a 1980 study by Alloway <1> which indicates that inquix:y_ and
analysis (decision support) systeﬁ installations must increase by 726%

to meet current user demand.

Operation Support vs. Decision Support Systems

The problem is that we pave bee;.attempting to implement the new
inquiry and analysis applications for middle‘and upper'manageﬁent using
the same toqls we have developed for transaction oriented operation
support systems. This wés the path to information fulfillment
prescribed by the early MIS experts who recommended thaf the .needs of
management be analyzed, documented, and implemented in the same way that
payroli processing was defined for the computer. Yet the operation
support system -and the decision suggort system are fundamentally

different.

The three major obstacles to developing decision support systems

with conventional development methodologies are the differences in

<1> Robert M. Alloway, User Managers' System Needs, (Cambridge,

_ Massachusetts: Center for Information Systems Research, Working Paper

Number 56, May 1980).

61 o 3
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seale, timeliness, -and structure.

Differences in scale make it difficult to cost-justify the
development of decision support systems.

Management typically needs to
analyze a limited number of key data elements, many of which are derived

from . the external environment,

not the corporate data base. The
customary development' approach involves the use of a team of analysts

T

and programmers to translate the user's desires into an implemented
system.
e

For a complex operation support sSystem where the cost of the

-

development and maintenance will be sbread over millions of

transacti&ns, this approach is cost effective.

When files are small
and/or the programs will only be executed a few times, the cost of the

development intermediaries becomes prohibitive.

The second problem is .that timeliness is critical to management
decision making.

The typical application development approach requires
multiple steps of, translation (eg. requirements statements, program

)
specifications) before the user can review the results. This process

simply is not responsive enough to deliver decision support systems
within the short time-frame necessary for most management decisions. An

operation support system which is not installed on time représents a
depreciated épportunity; a decision support

system which dis not \
“"installed on time is a lost opportunity.

Finally, the techniques for developing traditional application
development systems are geafed towards converting well-structured tasks
to automated methods. The tasks of upper and middle management are by

definition unstructured (or they would be clerical activities). As we

move away from the operation support system, where there typically is a
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set of well-defined procedures, it becomes increasingly difficult to

define the application. Yet institutions could clearly benefit if their

managers had access to more effective tools for data analyis and

retrieval; tools that could be provided by computers.
Administrative User Services

The solution, as we saw it, was to find a way to reduce the cost

:and time needed to implement decision support systems by proviﬁiﬁg

administrators with immediate, friendly access to computing at low cost,
thereby eliminating the development intermediaries (i.e. programmers and
analysts). This service would be complementary to the operating support

systems we continue to develop at Loyola.

To meet tﬁis need wé inséituted a new program,'hdministrative User
Serviceslin 1980. Planning fér this new service focused on four areas:
staffing level, location of facilities, hardware, and software. One of
our planning goals was to minimize - redundancy of data, software,
hardware and personnel by using the resources already in place for

student and faculty computing.
Staffing .

Administrative offices at ILoyola University are more or less
evenly distributed among the three Chicago area campuses. We planned to
take advantage of this distribution Sy, at least initially, assigning

one AUS analyst to each campus.

The analyst's functions are determined by the type of application.

~

For the typical small data management problem, they are:
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1) Evaluate new service requests. Determine whether désired-
| results can be achieved by conventional system analysis
and programming of or 5y the use of AUS packages.
2) Identify the c;;rect package for the gpplication.
3) Design the database, if a new one is reéuired, and
establish input procedures. \
&) Train the user igwi;éuiry and report procdures. — -
I . We looked for staff who were comfortable‘using software package§
and who would not attempt to imple&ent COBOL solutions to user requests.
Our first AUS analyst wésﬁa Psychology. graduate student who excelled
using the most popular user-oriented statistical packages (SPSS and SAS)

and text processing tools (SCRIPT).

e

Location and hardware . /

Each campus already had an Academic Computing Center to support
7

research and instruction comﬁuting neeé;;//gy/iSZating the AUS service
areas in the Computing Centers, we t o‘ advantage of the hardware and
pool of terminals alreagy//i;//;;:ce. However, to protect the

confidentiality of dmiﬁgg;;ative data we had to isolate the AUS service

|
|
; center with -room dividers.
\
|

We chose the downtown Water Tower campus to introduce the service
because it had the best mix of good user contacts and poteﬁtial
applications. °

+

i
(.-

We expected a greal deal of variability in the amount of terminal

use by application. Further, several terminal types were already in

&4
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vie. IBM 3278is were in some administrative offices for transaction
N ‘ oriented applications under CICS. Academic clusters hadxﬁi;gjgf;nd'a
| vaéiety of ACSII devices. To avoid a need forrmulfiple screen editors,
we decided that all AUS terminals w0u1d/53/;;ie to run 3270-type full ‘
screen applications using SPF. /Cﬂ;;;;r ASCII video terminals can be
used as 3270's through tlie use of an IBM Series/l1 front end running a
3270 emuLatiqB/prééram or through one of serveral black box interfaces.
: Thus/Epe“fg;ﬁinal deployment plan: ) ~Ref
////////‘ 1) Occasional users -- once.a week or less: Use terminals in
academic center or cluster.
2) Moderate users - several times a week. Use cluster
terminal or cheaper ASCII vidE6’§E;53an in office with
3) Heavy users -- several times a day for.periods of several

hours. Use IBM 3278 with direct connection in office.

<«
-

Because of the relatively high cost of printers, the cluster ‘and
academic center printers,(IBM 3203 at 600 lpm) provide all hard copy.
AUS users also take advantage of Tektronix and CalComp graphics devices

in the academic centers and an IBM 6670 laser printer at the Medical

|

!

dial access to the main system. )
/

Center campus.

i Microcomputers offer a very attractive alternative to mainframe
access for office automation and management of small data bases However,
because our first applicgtions were expected to use existing'mainframe-
based files; AUS support has been provided on our IBM‘3033-S mainframe.

This‘approach also minimizes data redundancy.

o~




Software

Our software strategy was to take advantaée of existiﬁg resources
as much as possible. The operating anironmeﬁt is MVS/TSO/JES2. The
edigor is IBM's System Productivity Facility \SPF), ;lready'in use by
academic users and devgiopment staff. A TSO substitute, VAM (VTAM
application manager)nsup%;its multiple SPF users in a single addfess

space, reducing system cost by more than 50%.

»

User-oriented programs already used for statistics and text
processing (SPSS, SAS, and Waterloo SCRIPT) are used by AUS,:in some
cases with tailoring to make them easier for partiéular,applications.~

_ These existing resources offer presentation-quality results for

management reports. The Waterloo SCRIPT program supports the IBM 6670
laser printer with proportional text and multiple fonts. SAS has a
graphics option that produces histograms,‘point and line plots, three-

dimensional graphics, and more.

~

N

The existing collection of software lacked an important tool ~- ;
data managément system with a built-in report writer. FOCUS, a product
of Information Builders, Inc., was chosen after an extenéive search.
FOCUS uses a non-procedural language that is very easy for novices to
use, yet it allows both hierarchical and relational data sturctures for

complex data storage needs. The product also has a report writer that

can be used on existing files as well as its own databases.




A Typlcal Application

-

storing twenty new items of information for each ful:l time faculty

member. These items includer tenure status, special ranks such as

chairpersor ok ‘assistant deen, and deparment code of any multiple

department appointments. Modifying our non-data base payroll master

L

file to include thése new data elements was' impractical, atlthough the

S

payroll file does. contain basic data that is needed for the desired

reports.

- 3

FOCUS had a important capability that made this application easy:

the new data can be placed conto a record in a FOCUS database, with a
pointer to' the existing payroll master file to non-destructively

retrieyé that information.

-
|

The analyst 6utlined his proposed solution to the service request

~

and the manager oi’ the application development team responsible for
faculty records ap}iroved$it. This was to insure that no. exis;;ing adata
bases or reports already contained the desired information and to keep
him aware of even t_:he small needs of his clients. Then the DAU-S manager
reviewed tl}e proposed design, with emphasis on system p;arforrhance issues

*

and terminal deployment needs.

With' the necessary approvals, the analyst then "set up'" the
defined the database to FOCUS and documented data entry procedures for

the user. Then the user attended FOCUS. inquiry and report writing

-

classes. A meetiné with the user then defined ongoing responsibilities

and scheduled any production runs such as backups. The analyst or a

i

6?

The Vice-President and Dean of Faculites wanted to automate
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student programfning advisor is alwaﬁ's available during normal working

hours for any required user support. -

>

Review of the Past Year

AUS is one year 6ld at Loy.ola~ We have had notable successeé with'-

projects like storing graduate school Qprogragn records, keeping an

inventory of faculty research interests and publ}.cations, and plotting

3 k) »
. o . ’
- S

N

proposed pay grade changes:

Our goal was to limit the setup time to three working days,
‘géttingé the user involv.eg as soon.as possible. Two highly visible
applicatibns -- asset inventory and investment perfomance -tre.tcking -

have taken excessive setup times. The control and review procedures

outlined above are designed to protect against that in the future. This

will help insure that conventional development is used when it is-

appropriate, and the AUS analyst is free to work on decision s;Jpport

systems.

Sitmmary

Iy
_Decision support systems are fundamentally different from
Q.
conventional ope{:ation support systems and require new implementation

-

methods. The obstacles created by customary application development

methodologies can be overcome i)y providing administrators with user-
, ]

friendly tools and the technical support to develop their systems
directly. Administrative User Services has proved to be an effective

way to provide Loyola's management with inexpensive, timely decision

~

°
~

support systems.

hat'd
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. 'TWO USES (F THE EDUCOM

P FINANCIAL. PLANNING MODEL SYSTEM
M .o  TO BUILD NCN-STANDARD MCDELS

, . ° : \ Wiui&n A. Simpeon
'Michigan State University
> Q East Lansing, Michigan

o

-
k

In recent years, the EDUCQM modeling| system (EFPM) has received consider-
‘able ‘acclaim as one of the most versatile plannin'g tools available. While the
, .

usefulness of EFPM in building fiscal forecasting models is well-documented,
. there are other uses of EFPM which have not yet been given' equal publicity. If

the “standard” uses of EFRM involve the construction of fiscal forecasting
models, then onehm—i;;xt étﬁract;rizé models that are not fis;:al models or not
forecasting models, as being “non-standard” uses of EFPM. 'This papery outlines
. « a presentation which demonstrates that models, such as a faculty flow model and
. a historical trend model, can not only be built using EFPM but that the system
' facilit&es their ef?ecti\ve use by decision makers in higher education. - o

©
1

\ -
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TWO NON-STANDARD USES (F THE EDUCCM FINANCIAL -PLANNING MCDEL SYSTEM

.

. ‘Introduction 0

The growth in acceptance of EDUCOM”s Financial Planning Model (EFPM) in the
three years since its formal debut has) been nothing short of phenomenal. Today
there are over 120 active subscribers to this modeling service within the ,
higher education sector. If, in addition, we consider that at many instity-
tions there are multiple users, each with their own accounts, passwords, and |
models, this list can be extended even further. 1In spite of these signs of /}
forward progress, I have come to feel that the potential of EFPM to-serve th
needs of administrators in higher education is even greater than the image /
created by its successes and transmitted through the seminars conducted by
EDUCM. It is very likely that many people are initially turned away f‘ran,EE‘PM
upon first exposure because of mislabeling.-and the erroneous perceptions té)
which this leads. While it may be true that a misnamed rose is still a rése, a
mispamed model stands a good chapce of being‘ an unused model. It is fori%unate,
and a testiment to its considerable power, that EFPM has prospered in spite of
its often mistaken identity. In the first stage of develogmént, the nam’/e;
“financial planning model” was appropriate; it was fully descriptive of//the
prototype model as originally developed by EDUCQM. This was indeed a [ormal
fiscal model, developed as a slightly generalized replica of a fmanm)al model
used with considerable success at Stanford. However, field trials of /this
model demonstrated that it possessed the same flaw that characterizes/ SO many
fixed models, namely, the inability to easily adjust to the data and jorganiza-
tional peculiarities—of different institutions. At this point, EDUCCM made a
conceptual quantmn leap by abandoning its attempt to develop yet anqther fixed
. model and focusmg instead on building a system that would facilitate others in

developmg models that shared many of the characteristics of tpe Stanford
model. Unfortunately, the name of "the model was left behind in this leap.’ The,
two title words which should have been changed are “financial” andf “model”.
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The EDUCQM product is not a model--at least not in the usual definitional
sense. In fact, its power is primarily due to the loosening of the restric-
tions that are associated with a model. Administrators who have suffered
through a trying experience with same other highly touted formal planning model~-
and there are quite a few of them—-quickly become preoccupied when scmeone
begins to describe EFPM in terms of a “model”. The second word,”financial”, is
correct but limiting. It creates the impression that one can only use the
EDUCOM product to model financial situations——an implicatior which is decidedly
false. oo ' ‘

The purpose of this presentation is to demonstrate to a critically import~
ant audience  the flexibility of EFPM.. The next section is intended for those
people who have had no previous experience with EDUCQM; current users of EFPM
and those who have attended one of the EDUCQM seminars, such as the one preced-
_ing this convention, may wish to skip ahead to the sections dealing wit non-
fiscal modeling—the primary focus of the presentation.

The EFPM System o
. EFPM is an interactive computer system which enables the user to qu'ickly

and easily build a certain type of model using a high level language. In-addir
tion, the system provides a variety of special subroutines (called “options”)
*which allow the user to quickly build the model, change input value$, define
printouts, graph outputs, and “solve” problems by finding those input values
that lead to certain desireé outputs in any\future time period, The entire
process of building, and using a model is conducted by means of a question/
answer éialog with a computer while seated at an interactive terminal with a
printer or CRT scope. One unusual feature is that the modeler does not use his
own institutions computer; the EFPM programs are contained in the camputer at
Cornell University which is accessed by special communication lines (Telenet, .
TYMNET) located in 250 cities, thaﬁ‘ are in turp reached by ordinary phone
lines. Thus the user has cheap, convenient access to the model without any of
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the usual headaches associated with maintaining and ‘revising a program.
EDUCQM"s EFPM staff members answer technical questions and even visit
institutions as paid consultants,

EDJCAM conducts frequent one-day seminars, usually in conjunction with
national meetings of higher education organizations, for purposes of showing
how the EFPM system operates. I will present here only enough material to
demonstrate how EFPM is commonly used in order to provide the backdrop for the
next section—non-standard uses of EFPM.

[

[}

. The Standard_Use of EFPM

EFPM was originally designed to facilitate ‘t'he solution of financial
problems; it is no surprise then that nearly all the models currently being
used via EFPM are fiscal models. This usage could thus be termed the
“standard” employment of EFPM. Both in building a 1 and- in the later
running of it, one uses several EFPM subroutines w%are all connected
together in what is called the EFPM “tree”.

figure 1. The EFPM Tree
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For our purposes, it is sufficient to briefly indicate the primary function of
each subroutine: ‘

"Model — This is the routine used to construct or later modify a
model .

~ S




Variables — The routine that enables the user to change the value
of any variable and thereby simulate different situations.

Forecast — This routine produces the output specified by thé user.
Such output can take the form of either a tabular, year-by-year
forecast or a graph of selected variables plotted against time.

Tradeoff — This routine, the most unique feature of the system, was
the primary contribution made by the Stanford Model. Once the user
decides what future outcome is desired by specifying the values of
certain variables, (e.g. “surplus” = $1,600,000), this routine

- enables the modeler to find the particular cambination(s) of con—

- trollable input values that will result in the desired outccme.

_ The model building phase consists of providing information needed for six
data files. All equations are entered in a very simple notation and the model~
er is spared the necessity of spacing the data according to same format—only
the order is prescribed. A ocmplete model consists of the following files:

Initial — A file containing every varlable which is used in the
model, model, the long name of the data element as .is is to appear on any
printout, its initial value, and a reference number.

Budget — A file containing equations called “budget equations” that
link variables within a given time period.

: Growth — A file containing “growth equations”. These equations

R provide the -linkage between time period t and penod t+l by

specifying the manner in which vanables “grow” (increase or
decrease).

Report — This file is used.to ‘label the reports and list the
variables that are to appear on. the forecast printouts.

Constraints — This file sets lower and upper bounds on variables.
It is used to ensure that solut:.ons are within reasonable limits.

R

teps — Most variables in the model take on values that are
calculated from either other variables or fram growth rates. In same
cases, however, the user may wish to have the model ignore the
calculated value for a partlcular Yyear and .use instead a specified
value (e.g., the state appropriation for FY 1983-84). 'rhese
special, incremented values are entered by means of the “steps” file.
To someone approaching the EFPM system for the first time, all the above.
probably seems camplex and little different from other educational models.
Figure 2 is provided in an attempt to counter these impressions. This figuré
shows a canplete file set up—consisting of initial, budget, growth, report,
and constraint files—for a financial model of a fictitious four-year college.
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figure 2. EFPM Data Files for a Sample Model
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Clearly such a 'model could be formulated and entered into the system, using the
“model” subroutine, within a few hours. To camplete the illustration, figure 3
shows a sample 5-year financial forecast from the same model.
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figure 3. EFPM Forecast for the Sample Model

FORECAST SUMMARY

1979 1980 1981 1982 1983
7,372
PROM TUITION 3,200 3,942 4,857 5,984 '
:rzﬁvmn REV 2,000 2,240 2,509 12,830 3,147
TOTAL REVENUE 5,200 - 6,182 7,366 8,794 10,519
10,158
END POR PAC SAL 4,255 5,289 6,575 . 8,172 .
?n’mn xp 2:ooo 2,340 2,736 3,203 3,748
TOTAL EXPENDITURE 6,255 7,629 9,312 11,376 13,906
BUDGET SURPLUS -1,055 - 1,447 - 1,947 =~ 2,582 - 3,387
: 249
PACULTY 170 - 187 206 227
FAC AVG SAL 25.00 29.25 31.92 36.07 40.76
STUDENTS 1,600 1,760 1,936 2,130 2,343
. TUITION 2.00 2.24 2.5 2,81 3.15
STUDENT PAC PATIO 9.400 9,400 9.402 9.400 9.400

_ Typically, a user would attempt to balance the budget by using the “tradeoff”
subroutine to find a solution value for same controllable variable, éw‘ftChing
to the “variable” subroutine to change the variable to the solution value, and
then finally using the “forecast” .subroutine to once again ol/)j:aig a revised 5-
year forecast report. By repeating the iterative use of t ie_three subroutines,
the user could test various solutions to a single situation or find solutions

to several hypothetical situations.

A Non-Standard Mo/del/- Faculty Flow -
/ .

Now that we have seen hcy/ﬁh/e EDUCOM system operates and have been
provided a glimpse at t}ext{pe of financial model generally analyzed using
EFPM, we are ready /to 'turn to the major theme of this presentatied, If the
example used in the preceding section—a fiscal forecasting model--may be

termed the “standard” usage of EFPM, then one may regard as being “non-
* standard” those models that are neither a fi nor a forecast model. In

this section, we look at an example of 1 that simulates the simultaneous

flow of faculty members through tenure system and age categories, clearly a

model with no fiscal camponents.
. c

-~




Figure 4 shows the structure of the model.

NON-TENURED TEN SYS FACULTY (472)

R e

B -

luw}oﬂ. Tt OF Sond m.nm . OF toTe
. v d
NEW FACULTY (t + 1) =
FACULTY LEAVING (t)
TENURED TENURED

*~ TENURED FAC (1850)

reslen realga
oF rettee or tative

The first row of stages represents the initial probationary period, of up to
six years, which each entering professor serves before being considered for
tenure. The second row of stages represents the tenured ranks and extends the
usefulness of the model by subdividing this phase into age brackets through
which we can simulate the flow of an aging faculty. Note that the first'stage
in the probationary status represents an entire 3-year appointment but that the
second -3-year reappointment is broken down into:one year stages. This was done
to allow for promotion to tenure during the 4th, 5th, and 6th year of probation~
=an event that occurs only infrequently during the first three years. In this
version of our model, we assume newly tenured faculty are always of an age less
than 35; this is an unnecessary restriction that is used only for >
simplification. Finally, one should note that we are assuming a zero-growth

policy, that is, the number of new faculty entering the system equals the total
number of faculty 1eav1ng.

vd 4
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// Such a model as this can be used to explore the effects that various
_ / " personnel policies could have on three important considerations,

‘—the flow of new faculty into the institution .
——the ratio of tenured faculty to total faculty
—the age configuration of the faculty.

For example, the user may wish to study the effects of three possible
policies: o

Policy 1: All faculty must serve the full 6 years in probationary
s ' status before being considered for pramotion to tenure.

Policy 2a, b, c: The same stipulations as Policy 1 with an addi-
tional constraint that the proportion reeappointed at the end of the
first 3 year probationary term is much reduced (40%, 50%, and 60%).

" Policy 3a, b: Same conditions as Policy 1 except reappointment to a
second 3-year probationary term is automatic and restrictions are
shifted to the end of the 6 year ptobationarx; periocd, where pramotion
to tenure is constrained to be 40% and 50%, respectively.

Figures 5 and 6 are graphs that result from using the model to forecast the

tenure ratio and flow of new faculty under the assumptions of the three
- policies.,

o

AN
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TENURE RATIO (TENURER FAC/ITEN SYS FAC)

figure.s.
) EFFECTS OF VARIOUS TENURE POLICIES ON THE TENURE RATIO
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A question which immediately cames to mind is “How much effort is involved in
setting up the model for each of these very difficult options?” The answer is
“very little”. For example, in order to alter the model fram its normal
.conditions, as détermined fram historical data, to conditions reflecting Policy
1 requires: . ‘
Var: TRI: CHA: 33 0: 36 0: 39 0: 28 .28: 29, 29: 30 .99: 42 .83
to obtain a 12 year forecast:

) 11 FOR: TIRI: 12
and to obtain the graphs for tenure rate and new faculty flow:

GRAPH: TWO: 2: 5

In order to demonstrate the full power of the EFPM system, we now take a

sanewhat different approach and in place of testing several policies, we

shall attempt to arrive at a desired future configuration.

Problem 1: How can the tenure rate be reduced to .70 in 1992 by
a. adjusting the rate at which probationary faculty are pramoted to
tenure after 6 years service, )
b, adjusting, simultaneously, the pramotion rate (1) and the rate
at which faculty receive reappointment to a second 3~-year probation-
ary term.

To answer problem la, we use the TRADE(FF subroutine to obtain a graph
known as the “impact graph”. Such a graph can be used to show the impact that
predetermined values of one variable (here we use the rate of pramotion to
tenure with values 0 to 50%) will have on a second variable (tenure ratio).
Figure 7 shows the resulting impact graph._ from which we can see that a
pramotion rate of 34.5% will result in the desired tenure ratio of
approximately .70 by 1992. The second graph in Fig. 7 is obtained fraom the
FQRECAST subroutine and shows that lowering the tenure promotion rate to 34.5%
-goes indeed result in the desired tenure ratio.




figure 7. The Use of~the Impact Subroutine to Obtain a Solution to
?roblem la ‘
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Figure 8 exhibits ute graphical solution to Problem 1b as provided by yet
another cption available in the 'I'RADE(I'F subroutine. Each plotted “F* indi-
cates a point which has X and y coordinate values that solve the problem. For
exanple, the circled “F” 'has coordinates equivalent to setting the’ tenure pramo-
tion rate at 50% and the reappointment rate at 12.5%. 'rhis particular model
option furnishes the user with a wide range of solutions. Further use can be
made of the model to study the effect that each of these solutions will have on
other variables, such as the flow of new faculty, from which the modeler will
gain insight that will facilitate the selection of a solution which maxi-
mizes several desirable outcomes. Once again, it should be noted that these
results are quickly obtained while the user sits at a terminal. Such
interactive use can teslescope a three week planning problem into a two hour
session with all the principal adnmistrators gathered together.
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figure 8.
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A Second Non-Standard Model

Often a data manager is asked to set up a smali Scale management informa-
tion system for ‘the personal use of a policy-making administrator such a< a
Vice President for Academic Affairs. In a four-year college, such ar admini~-
strator may even pose such a task for himself, particularly if he has some
experience with camputers. We assume further that the administrator knows the
type of data elements he will be most interested in-—-say historical fiscal
data—but he/she is unable to specify the ratios and other derived data thac
should be calculated, or even how they should be displayed. How is this
project to be approached? Once the basic data is storéd and a few prelmu.nax:y
reports are printed out, the programmer will probably be faced with a never-
ending series of requests to alter the forma%.s, delete or add new data
elerhents, or provide totally new calculations. Such a situation arises not so
much from an administrator”s inability to decide what he wants, as much as the
variety of problems, each calling for different information, that comes across
nis desk. The many “user-friendly” software packages now on the market attest
to the need for such executive support systems,

As long as the required data base is relatively small, the EFPM system
provides a reasonable way around the programming difficulties, even though EFPM
was designed to facilitate changing values of wariables and not for changing
the equations linking those variables, as required by this problem. Howeirer,
One must remember that the EFPM system has a subroutine (“MODEL’) which was
designed to make the building of a model very easy. Since the construction of
a model consists of nothing more than specifying the equations, it stands to
reason that the MODEL subroutine could just as easily be used to modify, add,

. Or delete equations.

" In illustration of this use, consider the following case. The Academic
Dean of a small four-year college, consisting of ten instructional departments,
wishes to establish an historical data base for his own use. Not wanting to be
bothered with trying to anticipate what ratios and other derived data may be
needed, he decides to merely store the available data and rely upon the flexi-
bility of EFPM to later define and calculate whatever additional data is
required. As a desk top reference, he sets up a notebook showing the report
number assigned to each department”s data base and the variable numbers
assigned to the data elements. For examplé, the page entry for the math
department appears as figure 9.

kK (o]
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figuze 9. ‘ Reference Page: for Math Department

©Department ' Math
"Report Number > 6

1

# Variable No. Variable E
B . 51 | FTE Faculty
. , 52 Total Course Credits ;
- 53 Total SCH “
N 54 Total Class Contact Hours
‘ 55 ~ Organized class contact hours
56 N Lower Division Majors
' 57 Upper Divisioh Majors
) . .t 58 Degrees Awardeé ’
59 ) Salary Budgets.
e . 60 Total Budget . o :
o . 61-80 (Rvaijable for'later use) |

o
o

»  Assume now, that same months later the Déa‘n- %s confronted Wwth a budget
allocation problem related to the math departmem:. He decides that he*d’ like
' to study the ava1lable data.” After looking up the proper report number .in his
notebook, he takes a seat at his office termmal. estabms\cmtact with his
" " EFPM nodel and enters: . ° o
‘FR:' 5 : 6 \
The terminal printer then produdes: figure 10,

MATHRMATICS DEPT TIKTA BASE ot
. . 1975 1%76 1977 1978 197
. FTE ® 2.2 #h.2 .1 924 .1
TOTAL (DIRSE CREDITS 8 1,308 1,343 32 1,332
) TOML .80 At AR A PLIEE S T £
’ O NS AT AN e 1155 1% 1 134 14
v e oS-11 1> 5y 303 | 1% “e7
) s m 1 2 134 <12
Shoney Mo 2,211, o? 2:331,479 2,858,430 2,891, 0P
SPOML WOCET - 3:65.557 2:166,557 2:303:666 2,423,469 2,649,0%

- )
- o i . ¢ *
-~ . i\ ~ ]

o ' . e +

., After lookir‘xg“at this data, the Dean decides that he could best use some of the
data displaysd in graphical form. Ee then requests graphs for variables

‘15{ ‘83 ‘:’“
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51,53, 56, 57 and 60 by entering:
, ‘ GRAPH: TWO: 51: S3
1 56: 57
Il QNE: 60
This produces the three graphs in figure 11

mmgmpry . |

46,608.0 R L ) et
. M,A83,7

R 31,09.4

N ' 23,345.1
15,5%.8

7,A36.8

2.2

“N 2 % ¥ —~¥ i

[ e 4 -+ + 4 -+ + -
+ \4 + +

IO PEUOD (1975 - 1976 19T 1M 1M

PECYTYIIRI RT3 3
-

mast VALLES OF rnms—m ’3 /,‘

160
o 137
i 114

2
T##############

[

A " +

oy .
s ] .
\ — - : ) P

“ TIME PERICO 1975 1876 17 19m 'lQ'l’

i 0

o : - BAST VALES OF TOTAL BUDGET -
2,649,006

2,560,672

v 2,4M,249

2,407,R26

[y “/.20 327’403‘

X 2,248,900
2,166,557

4r§444444¢444444

. - V -
\ - ERMD 197 1% 1T 1R 1,

- i

 The dean theri.decides that he wodld like to see scme ratios that are not in
the data base but which can-be calculated from the stored variables. He
wishes to produce the ratios sax/F'rE faculty (varzables 53 / vatiable 51)
co:?tact hrs/FTE faculty (54 / 51), weighted average section size (53 / 52), and

{ \
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total - budget dollars/SCH (60 / 53). 1In order to do this, he must use the MCDEL
subroutine to define these new variables representing the ratios; this is done ’
‘by’ adding the definitions to the list already in the INITIAL file as follows
MOD: INIT: DEF
61 RATIO 1 0 l SCH/FTE ’
62 RATIO 2 0 1 Contact HRS/FTE
.63 RATIO 3 0 O Wt. Avg, Sect. Size
- 64 RATIO 4 0 O Total $/SCH . ' v

.

All that then remains t:o be done is to add the defmmg equations for these
new variables to the model’s BUDGET file:

-

. ' 11111 MOD: BUD: DEF ' ' : e
: * - SN ‘ e
» \
, 62/54 51
63/53 52 - -
64/60 53 ‘ ' s

\
\
|
|
i
i
|
i
1
61/53 51 .- \ :
i
|

.

At this point, the new, derived variables are available upon call.
s If graphs are wanted, they can now be called by
11111 FOR: BAS: 5 )
GRAPH: (NE: 61: 62: 63: 64
producing the grmaphs‘ in figure 12 ' ‘
figure 12. EFPM Graphs, .
< t A

_PASE VAURS oF &fFTE

523.6

515.9

o \ 5091
. " 50,4
..

4.9

an.2

4442420000000

Y vy Y 4 e ry e $ p_—y -+

T PIRICD 1975 ) 1976 1w 19m 197

BASE VALLES CF CONT. YIRS/ PTT.

, 176 +
17.3

- 171
6.8

16.6

16.3

16.1

r##############

"y 4 + - o+

TRE PIRIOD 1978 19% 17




nszvm:asorm AVG. SECT. SIZT

35.0 +°
+
Hu.S +
AL J
“.o +
I3 <+ A4
335 4+
+
3.0 ¢
+
12,5 +
+
2.0 % .
TDE PERIOD 1975 1976 1977 19m 1970
»
_ BASE VAUES OF TOTAL §/ 5CH
X

33352 ¥%88
LIS

}
s
s
H
H

TIME PERIOD 1975 176 1 19m

1f, at this point, the dean decides that he muld like to add these four
new data elements to the data base printout, all he has to do is to modlfy the

‘report format as follows:

111} MCD: REP: 6: ADD: BOITOM 61 62 63 64

Of course, the programming instructions are all quite meaningless to anyone not
acquainted with EFPM, but they do serve t» demonstrate that nothing very

camplex is needed to add or change ahy calculations and to obtain trend graphs-
-nothing, in fact, beyond what a busy administrator could learn in less than an

hour .

Conclusion

The two examples of non-standard uses of EDUCQM’s Financial Planning Model
system were intended only to demonstrate that \the system is far more flexible
in its adaptation to different situations than its name implies; it is hoped
that this clarification will reach a broader audience and encourage other insti-
tutions to investigate the benefits which may be gainec} fram this valuable
tool. A few references are provided to give the interested reader an insight
into same additional modeling efforts undertaken at other institutions.
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TWO USES (F THE EDUCQM FINANCIAL PLANNING MCDEL SYSTEM
TO BUILD NON-STANDARD #MCDELS
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MISSISSIPPI APPROACH TO A STATE-WIDE
MANAGEMENT INFORMATION SY3TEM: THE BEGINNING
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»

3 N N by

Malcolm B. LigHEEZY; Director
Management Information System Project

Rick Clary, ﬁirectof, Technical Services
Management Information System-Projeqt —-

-Board of Trustesas of State )
Institutions of Higher Learning o
State of Mississippi
Jackson, Mississippi p

The eight public universities in Mississippi and the Board of Trgsteeé are

committed to the dévéidéaght of a ét&te—wide manaéement information system.

o S ——— e o i

. R , .
This paper will describe the background for the project and duscuss the

efforts and progress made during the first two years. ~
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MISSISSIPPI APPROACH TO A STATE~WIDE
MANAGEMENT INFORMATION SYSTEM: THE BEGINNING

by |

Malcolm B. Lightsey, Director
Management Information System Project

Rick Clary, Manager, Technical Services
Management Information System Project

Board of Trusteeé of State
Institutions of Higher Learning
State of Mississippi

©

The eight public universities in Mississippi and the Board of Trustees
are committed to the development of a state-wide management information

system. Funds for planning and development have been allocated by the

State Legislature in respénse to the recommendation of consultants who

" performed a comprehensive stud& of hanagement of 'higher education fh \

Mississippi. ‘ .

Backgiound

A 1944 amendment to the Mississippi Constitution_created the Board of
Trustees of State Institutions of Higher Learning and charged it with the
governance of’allipublic senior colleges and universities ja the state.
These institutions and their primary campuses are: Alqorn State—
University, Lorman; Delta State University, Clevglind, Jackson Stat;
Univézsity, Jacgson: Mississippi State University, Missisgippi State;
Mississippi University for Women, Columbus; Mississippi Valley State

University, Itta Bena; University of Mississippi, University; quversit} of

L | S 1

~ ‘Southern Mississippi, Hattiesburg. The Board also has been given contrql

over certain othe: agenries and programs that conduct research activities.

83
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éoard members are apﬁointed Sy ‘the governor, confirmed by the senate and
serve twelve~year -terms with ﬁgur terms expiring each four yéars. This
structure encourages the 1Qdependence of the Boafd in. its management deci-
sions and shields the universities from updue pressures;

In addition to the management and control of the universities, the -~
Board and its staff work very clogely with legiglative leadership to assure
adequate public funding for the universities. All state support for these
1hst1tutionswzs appropriated to the Board and thence distributed to the
universities according to the funding formuia. Only a few special agencies
.and programs are separately funded.

In dealing with the universities, the Board and its professional staff
practice the philosophy that the Board establishes the role and scope of
each institution, then delegatés to the executive head of the institution

i
the authoriéy and responsibility to administer the affairs of the institu-
tion. It is his respongibiliéy to -develop administrative leqdership and to

\\ motivate a faculty which demonstrates imagination and initiative.
. ) .

While it is desirable and necessary to achieve cértain levels of uni-

N

formity and standardiZzation, these efforts must also recognize that some
N T

AN
diversity, innovation, imagination and competition are essential to the:

nission of‘ingtitutions of higher learning.

-

Funding

In }ts 1978 session, the Mississippi Legislature appropriated funds to
support a comprehensive study of the management of public higher education,
including the junior colleges. The consulting firm and its subcontractors

spent about a year in ihe study, issuing a series of interim reports. The

final report, entitled "Pathways to Accountability and Excellence," was
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issued in early 1979. 2Among its many recommendations was a strong argument

for the Legislature to support the planning and development of a state~wide

- _management information system. Both the 1979 and 1980 sessions of the

Legislature app:opfiated funds. ($700,000 each year) for this purposé and
set January 1, 1983, as the date for the project to be-completed.- - -
A request of $1,500,000 for F¥82 was reduced to $955,000 by the

Legislature and the Budget Commission. At this level, the comp;etion date

&ust be delayed until January 1, 1984. :

Objectives .

There is a clear mandate from the Mississippi Legislature to develop a
comprehensive and uniform manageméntiinformation system. for the,Boa:d of
Trustees which encompasses virtually all of the administrative functions at
each of thg public universitiés in the state. The Legislgtu:e recognizes
that this system is essential if the Board of Trustees is to fulfili its
responsibility to provide efficient and informed management of the
institutions. Through the appropriations process, the Legisiatu:e has
clearly stated its support for the idea tﬁat more and better information is
needed in order to make the difficult decisions we face in the coming
years. e . .

The Board of Trustees' pe:céption';f the objective of the project dif-
fers slightly from ;hat of the Legislature.- There is aé:eement on the con-
cept that unifoﬁn or gtandard information is required, but the Board is -
more aware of the 1nd1vidua}1ty‘of the institutions and the need to retain
flexibility in some situqtions. There is complete agﬁgggent that the

Board's professional staff needs better and more timely information in

order to meet the demands of the Board and the Legislature.

91 . e o




Still a third perspective of the objectives prevails at the uni-

versities and is clearly different in nature from the others. While in
agreement that more consistency and uniformity are needed in some instances
by the Board office staff, university personnel generally believe that the

central objective should be to assist the universities in their efforts to

aevglop management systems which can. respond to requests from the Board
office.
The MIS‘prOjgct staff is addressing each of these objectives, but

recognizes that considerable emphaqiq must be placed on the institutional

" perspective if the other._objectives are to be met. This recognition will

be addressed in a later section.

Organizational Dynamics

Threé particularly impoftant factors have governed the organization of
the project from its inception. In order of importance, these Qre:
"top-down" management support, éxtensive involvement of unfversity person-
nel, qnd flexibility in structuring the project team.

. "Top~down" management support began with thg decision -Af the
ﬁississippi Legislature to fund the project. ' This action clearly docu-
mented the opipion of key legislators that uniform and comprehensive infor-

mation is necessary to meet the challenges of the future. The Board of

Trustees also recognized the benefits of the proposed system and gave its

°

support to the project.

Thecyey to the success of the project is the support of the executive
officers of the eight universities. They became involved Secause the Board
had endorsed the"™project. Eaéh of them has become much more informed on

the complex issues surrounding ¢omputing and information management on his
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campus. This knowlcdge has evolved into support for the MIS project, and
perhaps more importantly, has created a more sympathetic environment for-
data processing on the campuses.

In the Mississippi environment, the ultimate success of any state-wide

“y

el

MIS depends upon the continued support of management at all levels; the
projeét—wduld have no ¢hance of success otherwise.

The second factor, involvement of university personnel, has been

emphasized every step of the way. There are any number of reasons why this

involvement is essential, so only four of the more important ones are .

.listed here. -

1) A vast reservoir of talent and kno%ledge exists in the staffs
of the universities. e

2) Those wh‘? ‘are j.nvolveqP .in any effort are more 1likely to be
supporéivé? Our experience indicates tnat deeper involvement

~ K

generates strongeg support.
© 3) On eQEry campds th:;e are persons who are aware of many important
issues which‘cannot and'shou¥§ not be addres;ed by the Board of
Trusteegﬂgtaff. Coe LT
4) The state~wide MIS data‘base‘will be only as good as the data sub-
mitted by .the universities. The quality and timeliness of d;ta
are limited ?y systems in place at a university. Any effort to
-improve universjity reportihg systemg must necessarily ipvolvg per-

v

song from every part-.of the university.

»

Institutional personnel have beer involved in _four major roles:

planning, setting policy, communication and work, sessions. The original

?%S pre-planning committee inc¢luded represéntatives from five universities.
/ . :

v
.- , . “ »
. '
;
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That committee has evolved into the MIS Steering Committee which includes

one vice president or equivalent from each university. This committee,

with input from the instituticaal -executive officers, is responsible for

overall planning and poiicy for the project.

<
-

Each campus has established an MIS task force and assigned one person

to be the~fnstitutional representative. This person, usually the Director
of Institutional Research, is the focal point for all communication be;ﬁgqn
‘ /

. . s '
the campus and the MIS staff. Correspondence is routed through his office,.

Y

and he coordinates all meétings related to the projéct\
Work committees and subcommittees have been egtablished when specific
tasks must be accomplished. Thegse committees are usually empaneledi;o

address a limited set of problems and disbanded immediately.upon completioh

of the work. The committees have assisted in dozens of tasks. such as deve-

.

lopihq software requirements, evaluating vendor proposals, designiﬁg or
revising final specifications, defining ‘data ‘elements and reviewing
detailed system designs. o - .
The third major factor, flexible éroject team structure, is absolu£e1y
essential in order to meet the dynamic changes in requiremeﬂts which occur
almost weekly. ) .
) The current full-time staff is composed of persops"from widely ;aried
b%ckgrounds. - About half the professional~ staff have dg;a processing
backgrounds. Others come from accounting, registrars! officeé, personnel,
payroll and institutional rgsearch. Each oﬁe has added a special skill to
,the team and provides experience which helps other staff members better

understand the university environment. The flexibility to attract persons

with these diverse backgrounds is essential.




Consultants have been .used’' when special ekpertise was required.
University staff members with particular skills have also heen available
for short-term assignment when needed..

Determination of Needs

N

The first phase of the project waé begun by the Pre-Planning Committee

— ————amd—focused on the effort to identify the information ‘management needs of

the Board of Trustees. With help,froﬁ local IBM representatives, the com—

mittee applied the rather formal IBM business planning procédure to develop

.the definition of needs. - - s

Over a period of about three months, during which a project director

’ was emp%oyed, various work groups and committees identified the "data base"
'needed by the Board of Trustees staff to meet its responsibilities. Almost

‘200 man-days were expended by personnel from the universities, Board staff

and IBM:i This'"data base® was initiall& a list of some 400 commonly used
Yreport data eiements“ coveriﬁg the functional areas of personnel, finance,
budgeting, students, curriculum and facilities. f

This initial 1list was reduced to about 250 elements as part of the
effort to derive uniform definitions which are acgeptable to the eight uni-
versities. About 300 man-days were expended by univérsity and Bogtdﬁbffice
personnel in reaching concensus definitions of about ;40 ok the elemants.
Resolving definitional diffarences is the objective of a current effort to
complete“éhe dictionary. )

. Once the reporting data elements are identified, it is also necessary

to define the tjﬁetable.and the format for all reports. Ahn MIS Policy and

Procedure quual} now in‘draft form, has been developed as the document to

guide all reporting activities. This magqal sets reporting schedules, spe-

e

-
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cifies media (printed reports, magnetic tape).hsets forth bolicy and defi-
nes procedures for changing requirements. A key part of the manual
explains_the proposed usage of machine readable data and controls on the

*

uge of that data.-

w3

" The’Policy and Procedure Manual and Reporting Data Element Dictionary

| comé}he to fprﬁ the foundation of the Boérd of Trustees Management
; Information $ystem; A major thrust in ¥Y82 is to define the specific com-
| puter programs required ta convert the data into information for the Bo;:d,
the Legislature ahd the general public.

©

Evaluation of Current Status

Following the completion of the first "final® version of the Reporting

Data Element Dictionary, it was clear that several universities were enor-

mously different in thelr ability to adhere to the Gefinitions and
~ I‘“)

reporting requirements inherent in this dociment. Perhaps of equal impor-

tance, each university‘had its own perception of the dquality and g:esponi

siveness of systems on its campus. These perceptions were usually based

upon iimited exposure to systems at other universities. .
A consultant firm, Alexander Grant and Company, was engaged to pro§ide 2
a standard evalgation of each institution’s ability to collect, maintain
and feport the data elements included in the dictionary. ‘In almost eyefyl-
case, the consultants concluded thaé existing brocedures~-and computer
systems could not effectively respbnd to Board requiremepts, ,Manfqof the
sysﬁems reguired so many changes tﬂat the only practicgliaction qas‘éé
replace them with éoftware packages and improved user documen;atioﬁ. . y
The' consuigéng's report documentud the need: for the univefsifieg to

A

o . P
: upgrade "their management systems so that timely .and accurate data could-be N
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reported. Clearly, the usefulness of any MIS for the Board office is
dependent upon the integrity of data submitted from the campuses.

Overview of Effort Required

<

The consultant report included an estimate that about 59 man-years of
effort will be required to replace the deficient computer systems and pro-
cedures on the campuses. Additionally, some three to four man-years will

be required to complete the Policy and Procedure Manual, the Reporting Data

Element Dictionary and the computer programs to be used by the Board of
Trustees staff.

Thesmajor effort is obvibusly the implementation of computer software

on thé@vanious campuses. The consultant's report and subsequent effort by

¥

the MIS prgject staff have Elearly defined the systems and sub-systems
which are critical té the projéct. These have been addressed as four major
systeﬁg:
1) Human Resources Management, consisting of payfﬁll, personnel,
positioﬁ control, personnel budgeting and labor cost distribution;
2) Financial Accounting, consisting of general ledger, budgeting and
budget‘modeling:
3) Fixed Assets Accounting, consisting of “property i;ventory,

building. and land inventory, and building utilization; and

4) Student Information, consisting of pre-admissions; admissions,

registration, records and financial aid packaging.
A complicating factor is the requiremeqt that these systems must
operate on a variety of computer hardware and operating system software.
Equipment from IBM, Xerox, Univac‘anvaCR is used and must support these

packages.

et e o U S
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The Board of Trustees Management Information System involves three

primary components:

1) The MIS Pbliqy and Procedure Manual *discussed earlier is the key

to the system.- It is currently in rough draft form and will be

completed during the next few months.

s

2) ' The Reporting Data Element Dictionary contains all the terms‘ﬁhich

“

must be uniformly defined and reported as specified in the

Procedure Manual. The doqumént has been published as a first ed17 

tion but must be revised to inclqde changes which have arisen over
the past year. A most difficult and sensiti§e~problem will be to
resoive definitional differences cwhich still exist because of
strong and differing policies or opinions from one campus to
another. This document is also scheduled for completion qith;n
the next few months.

3) The programs required to process dqta in the Board office must be
.developed. These will be written using the Statistical Analysis
System (SAS). Approximately one hundreg prOgraﬁs are planned to
meet the analysis and reporting needs which have been defined at -
this time. The programs are scheduled for completion by July'l;‘
1982.

Search-for-Software

After the decision was reached that the MIS project should provide
administrative systems software for the universities, we developed a plan
to guide the acquisition process. In Mississippi the procurement process"
for computgr'hardware and software for state agencies and institutions is

overseen by the State Central Data Processing Aﬁthority. They were
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involved from the beginning and were a great help in expediting the pro-

cess.
-}

[y

o
As discussed in the section on Organizational Dynamics, we were care-

ful to involve unﬂyersity personnel at every step of the way, especially in

this one.
In addition to involving these people, the plan included developing
and evaluating requests for proposals, dquestionnaires to universities in

~

other states and a review of programs in the College and Univgrsity Systems
Exchange (CAﬁSE) Library. ° |

In developing the ﬁequests for Proposals (RFP), we made the basic
assumption that we would not consider any vendor with fewer than five
active installations. This éecision allowed us to forego the~de;ailed spe-
cifications for basic systems and to concentrate on those factors which
make Misgissippi uniqget

Before the "“uniqueness" factors were finalized,-teams visited each
campus for several days to meet with senior staff membepé responsible for
the functional areas to be addressed. The results showed that eachiuniver-
s@;y desires to perform the same functions as the others and usuaily in

( almo;t the same manner. ‘Much of the fear of "institutional éifferences"

diséipated during this procéss.

: ‘The vendor responses to the RFP's were less numerous and more expen-

sive than expected. The process of evaluaéion ircluded forms for com-

—parative analysis, vendor  presentations _and_.site wvisits. _ _ University
. o .

o
personnel were involved in each aspect and made major contributiong to the

s "

effort.

The final result of the RFP effort was to purchase one system, the

11




Human Resoﬁrces Managementg System, from Integral Systems, Incorporated.
Other proposed packages c;:auld have addressed our ngeds in other functio:al
areas, but funds were not. available to purchase them. 3

Concurrent with the RFP process, we prepared and distributed a
questionnaire to univérsities in some 40 othet.t? states, based upon con-
sultant' rec_:anfnéndations. The quest}onnaires wex.;‘(j distributed through the
offices of state boards or agencies similar to t;"he Mississippi Board of
Trustees and were not always passed along to the gypropriate person. The
resulting response fron; about fifty Quni.\versities was ’good but could have
been better with a more thorough analysis of the mailing list. ‘ Because of
our multiple haxidware environment, very few‘ of the responses were con-
sidered with any seriousness.

One response ‘to the questionnaire came from the Board of Regents of

the State Uniw}ersity System of Florida. We had already become interested

in tkeir system through a visit to CAUSE. After a visit to their offices,

we decided to use two of their systergs,' Financial Accounting and Property,

as the bases for our Firancial Accounting and Fixed Assets Systems. In the

’ process of system definition and design, we have now discarded their

Financial System as our base, but we -have‘incorporated many of their con-
cepts and some reports. ‘Their Property System remains the( base for our
Fixed Assets. . - - f

| The search for a Student Information Sys{:em was fr}xstratipg and
fruitless. At le‘ast" t;vo vendors offer such systems, but they were priced
beyond our resources; The basic system purchaéed from Integral Systems,

Incorporated,‘was used as the foundation for the studeht system. The first

installation is scheduled for spring of 1982.

00

101



102

Plan of Action

©

Much of the basic policy and operational philosophy. of the MIS is now

clear. What remains is to put in place the tools needed for the univer~

siﬁies to provide data and for the Board office staff to process that- data.

Because of the Board of Trustees policy that responsibiliiy fér admi~
nistrative decisions rests with the executive officer of the university,
there is‘po requirement for any university to accept any software ‘package
offered by the MIS project. Each university is free to select its own
method of résppnding to the reporting needs set forth in the Policy and

Procedure Manual.

The first’ campus installations are well under way at the "pilot"
sites. Approximately ten (10) installations will be completed duriﬁg FY82
with fifteen (15) installations planned for FY83. |

At thé Board office, the effort will be ;concentrated toward com-

pleting the Policy ‘and Procedure Manual, Reporting Data Element Dictiohary

and the hundred or so computer programs which must be designed and written.
A significant effort is also planned to document all portions of the
system. .

Long Range Plans

Although mbst of the planning. and effort expended thus far have
focused on the short-tépm (4-year) project to develép an MIS, it is imme-
diately ob;ious that all these activities have enormous potential for long
range impact on higher learning in Mississippi. Some of the most important
ramifications are as follows: ‘

1) Common computer software on all campuses can be maintained and

updated through a central staff to reduce. both cost and potential

13
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for errors. Flexibility in these systems also offers improved
ability to respond to new requirements.

2) Uniform and comprehensive information in the Board of Trustees
office will allow a well-planned approach to the problems expected
in the decade of the eighties. The system as envisioned will be
flexible enqugh to meet any demands we can anticipate.

3) The progranms offered by the MIS project will form a solid base for
a campus management information system should any university
decide tojdevelop éhe.

The development of a comprehensive long range plan for the utili-

zation of management information either at the universities or at the state

level must await a growth in the level of "computer sophistication" at the .

highest management levels. The MIS project has provided a vehicle to begin
to travel this growth curve, but real understanding comes only with day-to~
day usage. Consequently, a long range plan is probably outside the sche~

duled project completion date.

Conclusion ' .

The gdal of a state-wide MIS for the institutions of higher learning

in Mississippi is well defined and reasonable. Plans, the framework, are

-

in place; only a lot of very hard, sometimes creative and probably

frustrating, work remains. Goals and objectives have been set ambitiously;

*

so far they have éll been achieved.
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The single most important factor for success is "top-down" management

support. Funding is also essential but will be useless without management

commitment.

With the continued support of the Legislature, the Board of Trustees

104
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and the executive officerg of the universities, the project staff will con-
tinue to prégtess at a pace not usually found in public institutions or
agencies. Time will tell whether th;t support continues, and the next

chabtet of the Mississippi Apptogch will document our progress and

expetieﬁces in this exciting undertaking.

e ——————

15
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The.Evolution of Information Systems in Higher Education:

A Review of Two Major Studies

Richard L. Mann
_ University Director
Institutional Research/Information Systems/
Personnel Services
University of Kansas

|
| Robert E. Russell
| Manager

Purchasing Stores, Operations
University of Michigan
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{

This—presentation is based upon two studies which were conducted in

1973 and in 19381. The initial study was conducted by Dr. Mann as part

~-  of his dissertation researcn in the development of management information
systemshin institutions of higher education. Dr. Mann focused on institu-
tions with more than 2,006 students. Dr. Russell conducted a similaf
study using portions of Dr. Mann's survey mater%a] as part of his dissertatinn
research in 1981. The following pages represent some highlights and
some findings of these two studies concerning the development, imple-

[ERJ}:‘ mentation and use of management information systems in higher education.

) \
104 :
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Use of Administrative Computers.

e

<
Dedicated on-site | 23.5% 25.1%

. Dedicated on-site with facilities management -——- 2.9%

‘ Combination ) ‘o . 67.9% 56.0%
0ff-site consortium - 3% T

. Off-site services ' 4.0% 3.9

No " | 1.65 . 0.0%
Other | | | —_— 2.5%

o

The comparative data indicates that in 1981 there has been an increase

v

in dedicated on-site administrative computer and/or management infor-

mation systems departments and a decrease in combined administrative/
researich-instructional computer cepters. This méy be due in part to the,

growth of administrative'computing generally and possibly resources

and/or security issues within the institution. Another factor which

deserves note is that 36 institutions in 1981 reported dedicated on-si te
facilities management. There are a number of companies which provide
either Eartia] or full management services for administrative and
academic céhputer centers. Thig seems-to be a growing alternative in

the eyes of many‘%nstitutions, particularly in 1ight of the shortage of

skilled data processing personnel.




Institutions Reporting Use of Information Systems

&
1970 11973 1981
Public 27.0% 39.9% . 48.0%
Private - 30,0 40.5% 4413
) N

In 1970 Lawrence Bogard conducted a brief study of managemént infoi-
mation systems on which the 1973 and 1981 studies are partly based. It
is interesting to note that public institutions have shown a faster growth

. over the past 11 years than have privdte institutions in their partial

or full operation of mandgement information systems.
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Status of Informnation Systems Activity

1873 1981

No plans for development 7.2% - 8.3%
Undecjded ) e 6.3 ° 5.1%
Intend to develop a plan . 17.7% 16.4%
Total No- ‘ 31.2% 29.8%
+ Presently planning . 28.1% 22.9%
In partial operation 4070% 39.8%
In full operation ) 0.7% 7.5%

' Total Yes 68.8% 70.2%

. . o (%

»

e

Overall, the total number of institutions who ind};ated that they had
no plans .to Jdevelop management information systems was essentially
unchanged. Where a change was noted was a movement from "presently.
planning" to in "full 6peration" which indfcg%es that some significant

progress has been made by a number of institutions, fully implementing

&

their management information systems. ‘ . N
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Status of Information Area in Information Systems
Student Information
. *
Not Under Planning to _Currently being Fully
Consideration Include Imp]ementedo Implemented
1973 T ,0.3% - 28.0% " 48.5% 23.2%
1981 ¢ - 0.9% 26.7% . 38.5% ¢ 33.9% ;
. ¢
- . g

Student information was shown as(being the most advanced in terms of
implementation in all instituti&ns. Qiear1y, devéﬁopmgnt of student

. related information systems appears to have the ‘highest priority in the
majority of in%f}tqtions\reporting.

.

?

. 4
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Status of Information Area in Information Systems

o ' Financial Information

Not Under " Planning to Currently being - Fully
Consideration Include Implemented Implemented
1973 0.7% 82.0%5 - 4 .4% “23.2% °

1981 3.2% 35.0% 37.9% °24.0%

5i .
Financi&) information appears to be the second most important in terms
s \

" of impjementation. A;Egrigsity here is the fact that there has been

some growth in those schools reporting not considering developing a

;inanciél information system. It is uﬁclear why this is the case.

ey
_




Status of Information Area in Information Systems

-

Staff Information

Not Under Planning to Currently being Fully .
Consideration Include Implemented Implemented A
1973 2.0 42.5% 44..5% 11.0%
1981 3.7% 38.9% 37.5% 19.0%

‘There appears to have been some growth in the full implementation of
staff information systems in 1981 as compared to tha§e reporting in

1973.




Responsibility for Information Systems

— i - —

No one assigned 3.6%

MIS or data processing organization. -

111

information systems. has moved away from offices of institutional

.

1973 1981
General Administrative Officer 9.6% 6.2%
Institutionﬁ] Research/Planning 23.1% 14.7%
Data Processing or MIS 40.6%  57.0% -
§ Administration, Finance, Business Affairs 19.2% 10.9%
Academic, Student, Instructional Affairs 3.2% 1.3%
Committee or Task Force ‘ 2 0.7% 3.2%
“ 6.7%

The emergence of the administrative data processing, or MIS function,
as a separate department is reflected in the comparative data reported

. above. Much of the responsibility for the development of management

research and from financial and business affdirs departments to the



often the chief fiscal or planning officer.

Reporting Authority for Information Systems

113

1981

1973
President o 46.2%
Chief financial, business, or planning officer » 34.5%
Chief academic officer 6.8%
Executive Vice President : 5.3%
Director of Research/D.P. 3.4%
Other 3.8%

37.5%
48.6%
3.2%
4.2%
1.7%
4.8%

The decrease in the number of schools reporting that their management

information systems department reports directly to the president sug-

gests that maragement information systems have become more of a routine

operation and now report to one of the functional vice presidents, most
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Source of Data Elements

-

’ 1973
Institution 26.4%

WICHE/NCHEMS : ) ‘ 35.8%

State or System-wide . 16.8%
Institution-map to NCHEMS 4.6%

- Combination 15.7%

" Other ‘ | 0.7%

more of a factor.

113

58.6%
16.1%
14.8%

-

11.5%

The most significant aspect in the use of data elements reported is a
significant decline in the use of NCHEMS' dqta element definitions

as a standard for establishing data commonality. A significant increase
in the number of institutions which reported in 1981 that they were
using their own standards and a similar decline in the number of schools
indicating they are not using NCHEMS' standérds contrasts with those

reporting in 1973 when the NCHEMS data definitions appéared to be much
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Use of Retrieval Systems

\

1973 1381

Pianning 50.0% 40.2%
Inﬂoperation 36.8% - 57.7%
No plans C13.2% 2.1%

A significant jump in the number of institutions now operating retrieval
systems as part of their managehent information systems is reflected in

the 1981 responses.
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CBMIS Impact on Decision-Making

Student Role in Decision-Making 13 7.1 8 91.5 1

In general, the impact of management information systems on decision-

making has not significantly changed since the survey in 1973. There

seems to have beén\a drop, however, in the number of schools indicating

in 1981 that managerial decisions are now more iikely as a result of

having a management information systém. This was reported as being a

significantly increasing factor in 1973. It is also interesting to

note that the faculty and student roles in decision-making also appear

to have remained unchanged.

b

\ % Increased % Unchanged f\\ﬁ Decreased
‘ ~ 73 81 ‘73 81 73, 81
N <
Centralized Decision-Making ‘41 38.8 51  56.7 8 4.5
by Administration T

. T ‘

Managerial vs Political Decisions 70 54.4 29 42.8° 1 2.8
Faculty Role in Decision-Making 24 19.5° 75 78.6 1719

1.3
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CBMIS Imbact on Organization

)
‘% Increased % Unchanged % Decreased

[ ' / - 73 8l 73 8 73 8l
Number of Administratige Levels 7 8.1 85 85.2 8 6.8
" .size of L.R. or Planning Staff 34 23.4 62 711 4 5.6 )
S1ze of ADP or MIS Staffs | 52 48.3 a4 433 4 8.4
Size of Support Staffs 8 13.6 76 72.4 16 14.0
. Sizgtz$§a1 Administrative 20 22.9 66 647 14 124
Numbe} of Administrators with . 57 38.6 62 60.4 1 0.9
Quantitative or Computer. S
Background .

For- the most part, there has not been a significant change in the organi-

zational impact of management information systems over the period covered

by the two studies.
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Some of the More Relevant Comments From the 1981 Survey

"ur MIS is rudimentary but our office secretary is efficient and

shows initiative."

"I am scrambling through a jungle of &$tereotypes, predispositions,
enlightened newcomers, and a myriad of other persons and problems

to get MIS started. SEND HELP."

117
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The Nature of Managerial Work
Ronald S. Clemens
- Stanford University e
Stanford, cCalifornia ) ‘

® &

v

"1f - we do not understand uhat conatitutes the
top manager's job, how can we measure the impact
of the computer on his work? In fact, houw can ue
design useful management information systems or
planning systems for him? If we do not know what'

. managers do:; how c8n we claim to teach management
to students in husiness schools? How can ue
expect management development programs to 'improve
the performance of practicing managers? And, if
we_cannot influence the way managers work, how can
we hope to enable our large bureaucracies to cope

. with problems that today appear insurmountable?"

W
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[Author's note: This is the script thaft was used at the CAUSE
presentation. 1t lacks audience participation and ad lib's.
Read Henry's hook to get the fulil benefit.]
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HENRY MINTZBERG K .
THE NATURE OF MANAGERIAL WORK  °

HARPER & ROW, NEW.YORK, 1973

L 2 X.2 8.3

Ladies and gentlemen, .

peers and colleagues,

friends and neighbors,

fellow information system enthusiasts,
thank you for coming this morning.

% 3 3% 3% %

This i3 a book review. Book reviews are often vary dull. \The
classic review is from a fourth-grader uwho wrote: "This 'bogk

told me more than I ever uanted to know about rats.”
1 have three objectives -

- FIRST, to encourage you to read Henry' s bock. If you like i

you will love his second, The Structuring of Organizations.

- SECOND, to suggest one more context in which you could understand

your job and the job of other managers.

- THIRD, to suggest that, if Henry speaks truth, the difficulties
many of us are having supplying information system products to
clients who are managers are real difficulties. The nature of'
their work is such that our current tools don't quite do the job.

RN
Henry's book is the best management textbook I have ever read.

It has helped mé in my work--not changed my life, of course--
but helped me understand what it is that managers do.

one definition: A manager, for the purposes of this book, is
anyone who manages a group or organization, a range that reaches
from a first-level supervisor to an organization's chief* !
executive officer.
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Let me chegk.that most of you meet the prerequisites for “this

<&

presentation,
A\ ] %

Hands,

-~ Second, how many of you believe that you report to at

()
»

please —-
-~ First, how many of you ar%/?

least one manager?

-~ Third, how many of you provide information system products
or servxces to clients and customers who are managers?

-Good .

EETIIL

<

In his introduction, Henry sa

¥ XXX N

Henry made one mistake.

But his

1s excellent and his prose fl'ous easily--so I hope you will bear

ys:

{READ from

I think uwe can ssfely continue.

oW or have ever been a manager?

'abstract,’

He's a little restrictive on gender.
his synthesis

{acts are accurate, his research is sound,

tRis oversight when you read his book.

I don't plan to take questions as ue go along.
you everything I knou.
you have comments. and you absolutely can't restrain yourseli.

just blurt it out.

3 %%

Henry starts off with a review of the literature, categorizing
the eight 'schools' you see listed here.

it into

You aiready knou mBst of this if yoh are.a hard-core management

scientist, or know some of it °# you occasionally read. Peter

Drucker

The material covers.the ground from the Classical School-~
PODSCORB and that stuff--to the Work Activity School--uhere
have been kept on managgrialxactivities by empiricists

diaries
relying
* We will
at your

in the Jjohn.

~

en inductive research.

move quickly past the Bchools;

leisure.

1

&

I3

1

Questions would:

you can read this part

I'm §oing tg tell’

embarrass .me. Houwever,
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SCHOOLS ‘
¢ o CLASSICAL. ’ . o LEADER EFFECTIVENESS |
b o GREAT NAN{ v o LEADER POWER ,
0 ENTREPRSNEURSHIP v LEAD\ER BEHAVIOR |
0o DECISION#THEORY o WORK” ACTIVITY .
AR s ’ )
Henry presents somé& of his conclusions up front in the book. |
. PY T . . .
He concludes that managerial jobs are remarkably alike. .
* » ‘. » » » » » v‘
- Obviously, there will be different specialized contents in the -
wo rk of N ., '~
- tlie Manager of Internal Audit
* ., - the Director of Personnel
. . : - the Vice-President for Developemnt
@ S - the Dean of Undergraduate Studies

- the Director of Financial Alds
* = the Dean of the Chapel
and - the Chairman of Petroleum Engineering Y
Henry believes that all of these jobs share six distinguishing
P characteristics and ten -roles. It's these six characteristics and *
ten. roles that we'llo briefly consider this morning.

e ) .

It's lucky for us that these jobs have samething in common.
If they didn't, it would be hellishly hard to justify the
cost of developing a particularized information system for
each individual manager.

Wetve developed applications and 'transaction processing' systens
for most of these departments. We have accepted, edited, stored,
sequenced, summarized, and reported sbme data and numbers in a
variety of systems over the years. ,
d But information systems have had little impact in areas where the °
works is "nonprogrammed"-~-doesn't have an algorithm to d&scribe
it--and where the uworker spends considerable time opefating

in a generalist mode.

‘There should be sqmethlng useful we can do because managers
. depend c¢n 1n£ormat10n And we are the experts on information
machines.

¢ [}
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These other conclusions are also on Henry s list.

- CONCLUSIONS o

o JOBS ARE REMARKABLY ALIKE
o WORK IS CHALLANGING AND NONPROGRANNED
o MANAGER 1S BOTH GENERALIST AND SPECIALIST
, . * o MNUCH POWER DERIVES FROM INFORMATION
o OCCUPATIONAL HAZARD IS SUPERFICIALITY
o NO SCIENCE IN MANAGERIAL WORK
‘o MANAGER IS IN A LOOP
0 MANAGEMENT SCIENTIST CAN HELP . . .
o MANAGERIAL WORK IS ENORMOUSLY COMPLEX .

- D e e D BN Tty POl S T G S g D TeS W Sy VD Gy T D WD v S WD Sut D G See S G G A5 S D M S0 WD D WS S SR S0 e D e

" Here are the 6 dkstinguish}ng characteristics.

- A
FIRST, since the manager's jobh carries responsibility for the
organization's success, his uork is never finished. There is
aluays more to be done or that could be done. The backlog can
get enormous. A manager can feel ueeks or months bhehind.

SECOND, there is little specialization and.concentraticn in

. managerial work. Many issues are handled in very short time

. periods. .Significant and trivial activities mix and interrupt

each other. Superficiality is required. Eventually it becomes
a preference: 'a manager doesn't want "all the gory details."
THIRD, managers ténd to choose activities that are non-routine,
current, specific and well-defined.. They like live action.
As they deal with very current information, they run into layers
of gossip and hesarsay. ”

T e FOURTH, verbal ‘communication is the preferred mode for a manager. - |
She prefers the phone, scheduled or unscheduled meetings, tours or
rounds as ways to communicate. Documented communxcatxons--maxl

and memos—--stack up in the in-basket. .

FIFTH, most of the manager's time is spent in communigcation:
- less than one-fifth goes to superiors; .
- as much as one-third gyoes to subordinates;
. - more than a,third goes to horizontal. lateral and external
commun;catxons.‘
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SIXTH, managers do not control their own affairs and work. Much
. as they try, their calendars get filled up. A manager can exercisa

tiio degrees of freedom in control of her worK. ~She van make inmitial—
decisions which define long-term committments, and she can use for
her oun .purposes the activities in which she must participate.

So, these are the six, common distinguishing characteristics.

- b v G Gat T 8 Awe T4 A0 b Wt SO Geb TA S U W Gmp T Ten S A0S GG Tus Ave W GG GG G Wn GV AED G Gnb Gmp WO BE S O e T T W Ges G0 Sut S0 W0

DISTINGUISHING CHARACTERISTICS

o MUCH WORK AT AN UNRELENTING PACE R

o BREVITY, VARIETY AND FRAGMENTATION

o PREFERENCE FOR LIVE ACTION

o ATTRACTION TO VERBAL MEDIA

0. COMMUNICATIONS - SUPERIORS, OUTSIDERS,
SUBORDINATES .

o BLEND OF RIGHTS- AND DUTIES

— s b a0 e s S S et e S A A S e S A NS A e et W 4SS Be Sn S T4 S A e et B o (A T e e B8 s e S St 0 e 0 S S
Y

-~

Henry also has @ good list of the six basic purposes of a manager.

They are throwun in here, without comment, in case you_heed some
high~level help the next time you must write your job description.

BASIC PURPOSES

o ENSURE EFFICIENT PRODUCTION OF
SPECIFIC GOODS OR SERVICES .
o DESIGN, MAINTAIN STABILITY OF OPERATIONS
0 TAKE CHARGE OF STRATEGY MAKING;
ADAPT ORGANIZATION TO ENVIRONMENT
o ENSURE ORGANIZATION SERVES THOSE ‘ .
WHO CONTROL IT . . .
0 SERVE AS KEY INFORMATIONAL LINK
TO ENVIRONMENT
o OPERATE ORGANIZATIONS STATUS SYSTEM

We move on to the ten roles: 3 are interpersohal. 3 are
informational; 4 are decisional. )
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Since I first read this book about five years ago, I've come to
believe that the roles are real. I observe them in my oun
activities and behavior and in that of othér mansgers. tRight
now I'm operating in one of the interpersonal roles, liaizon.)

If you want some words to tie the roles together conceptually.
they go like this:

In h1s interpersonal roles the manager develops relatxonsh1ps
which allow him, in his informational roies, to gather

tand distribute) information on which he can base choices in
his decisional roles. :

. v D - ewr T W TS D Wmt P ek Wa Wat G TES WD WD TE 4 W G0 e ES Sat TEp SR TS W Gm G wEy SD W0 G WD WD W Gan TN S W SIS G SIS 05 G SIS S

TEN ROLES

o 3 INTERPERSONAL
o 3 INFORMATIONAL | C e

o 4 DECISIONAL

e m Ot D W e TP wE St e e O s G TN WD Wem UEG M WA TED WD GAV St GRO TP W S T gmp WS WS 56 Smt W e Gy S S S PRGNS e M W Ser Sem v S

Three .roles are iﬁterpersonel: tigurehead, liaison and leader,
These roles derive from the manager's authority and status.

- — e D T T D W S T = E Smt W S WD W GV Y S W G St ES VS GGk S S W G WD 0 wmy W S Gm S S G e TS e T S S W e

INTERPERSONAL ROLES

o FIGUREHEAD
- .o  LIAISON
¢ o LEADER

. SO W W R e TE D W WD wm SE Ghe TAS TE ES WD Gme wmp VED Uy SRA GV W SUD WD UHp SUD WD TEP G WD GU Gep TS B B p 05 S SN W0 WD G W W wew WE T

The i:gurehead role is usually ceremonial: the opening address.,
1ntroduct1ons. being in the photograph, bestowing an award.

And the cutting of the ribbon on the new 4 megss of main
memory-—embarrassing when the 4 megs slips thru the fingers
and goes down a crack in the floor.

. S S - W D W TE S Sat wmy S GE D G WO GH TES W VEG WA Sm wmy SRS A D WD I SN SN W SN T N B TSP W inp SRS R SIS M TS G SeT UE G S WS e

FIGUREHEAD

o FORMAL
"0 CEREMONIAL
o INSPIRATIONAL -
. © . STATUS-RELATED

s
~-%-~—_——————————————_——n———~——~-———_—————_——————-




In the liaison role, the manager ‘deals with groups and
individuals ourside of his immediate organization. He provides a
linkage between his organization and its environment. He "keeps
the channels open." In media terms, he seeks "exposure" for
himself and his organizations. A fellou named Leonard Sayles
defines the liaison role in this uay:

"The one enduring objective of the manager is the effort

to huild and maintain a preuxctable. reciprocating

system of relationships."

—— S b Tt b T S G D e Tt W St T Gmp WD Gmt S Gt S G b Gmp S G Wb Smt WU A Tmb St D Sme S TS Tmb S Bas Smp S S W e b St s

LIAISON

o HORIZONTAL RELATIONSHIPS

0 ORGANIZATIONAL LINKR TO ENVIRONMENT

o BUILDING AND MAINTAINING A PREDICTABLE
RECIPROCATING SYSTEM OF RELATIONSHIPS

o o St = S b b W B TR Gt S www SO A g Vb Smb Smp Smp GO G G Bt b G b Sas Db S S ST Gy G Bt b S S Gan w S W Vb WmS W e S e

The leadership role—~-relations between the leader and the led--
_has received the most study. You'll recollect that 3 of the 8

schoolg listed on an earlier slide had "leader" in their names.
Formal authority gives the manager potential power; leadership

determines its realization. A leader encourages a cooperative

enterprise which integrates individual needs and organizational
goals., :

How many of you work in an immediate group of people which you
could characterize as a "cooperative enterprise."

LEADER

o INTERPERSONAL BETWEEN THE LEADER AND THE LED

o COOPERATIVE. ENTERPRISE

o EFFECTS AN INTEGRATION BETWEEN INDIVIDUAL-
NEEDS AND ORGANIZATIONAL GOALS

= WA e S S oy T=b Wb St mam S B0 v Smb G s W s W Tmb St Tmt G O Tm T T ek T S G b Yt Smb Wb Gmp S B Nt e et e S Vb A e S s W

The manager has three informational roles: monitor, disseminator,
and spokesperson. The monitor acqu1res information; the other
two roles distribute it. .

The roles derive from the manager's special access to external
information and his (theoritically) unlimited access to internal

information.
’\ 2




129

., INFORMATIONAL ROLES . ° . : o
3 e o + /
o MONITOR
o DISSEMINATOR
o SPOKESPERSON

- e 0 e T T S e T D G T S IR e TN WP M G TN S N e GEP TN WD SR G P WP WD WS WP P W S WD e S e = e e

The monitor rola inputs information from everywhere. The manager
".¢.seeks information in order - .
- to detect changes, ‘
- to identify problems and opportunities,
- to build up knouledge about his milieu,
- to be informed when information must be disseminated
and decisions must be made."

(Some monitors: c¢loakroom-, crosswalk—-, TV-, and a former class
of heavily-armed, iron-clad, naval steam vessel riding low in the
water.)

Henry catagorizes information received by the monitor into 5
- ) classes: internal operations, external events, analyses, ideas
' _and trends, pressures, :

- — . T e e S S S W B S G T G R T AL Y G WS S WD WD W TN P G G S 6 WD G SR TN T P TN D G o M St P WD G G

MONITOR

o TO DETECT CHANGES, TO IDENTIFY PROBLEMS AND
.OPPORTUNITIES, TO KNOW WHEN TO DISSEMINATE
INFORMATION AND TO MAKE DECISIONS

0o CLASSES OF INFORMATION: INTERNAL OPERATIONS,
EXTERNAL EVENTS, ANALYSES, IDEAS & TRENDS,
PRESSURES .

- - WD TS S O e D D W Gt e O TS WD TS S TN T ey VS G TS et S TS TIS TS TN D WD G TS D IS P D W W T RS WD S v R R S b G S

The disseminator outputs information to his organization. Henry
distinguishes factual and value information: the former is
usually simply transmitted, the latter is integrated, or at least
treated, before it is disseminated. .

The delegatioh dilemma: one aspect of assignment choice is who

is best informed. Consider the time consumed in passing verhal
information.

-8




—- Tve Tp Gt s e P Tb e Y e TouS T G G Vb S Gt SO e Sus G Tut s Vb VD Vb Wb WD Gm WA Twe St W S Fym Y T Tu M W VS WS W G T S S S S

DISSEMINATOR"

o FACTUAL INFORMATION - TRANSMITTED

o VALUE INFORMATION - INTEGRATED OR TREATED
BEFORE TRANSMISSION

o DELEGATION DILEMMA: WHO IS BEST INFORMED

The spokesman outputs information to his organization's 1
environment. Two groups need to be informed--key influencers and 1
the organization's public. Public: customer, glient, consumer, |
prospect, agency, supplier, etc. Expert information: CIT's

position is...; AIS is working touard..}; At Staniford ue
believe.... . . N

o TRANSMITS TO ORGANIZATION'S ENVIRONMENT:
KEY INFLUENCERS AND ORGANIZATION'S PUBLIC ,
o NEEDS UP-TO-THE-MINUTE KNOWLEDGE
o -ACTS AS EXPERT IN ACTIVITIES IN WHICH
HIS ORGANIZATION ENGAGES
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We reach the last of the major categories of roles, the
decisional. '

|
SPOKESPERSON . .
The four decisional roles mainly involve ... '"Strategy making ...

the process by which significant organizational decisions are

made and interrelated."

.

Types of decisions range from voluntary and innovative to
involuntary reactive. ' ;

Henry cites Herbert Simon's three-phase division of the decision
process: intelligence phase, design phase and choice phase.
(These are basic guidelines for a consulting engagement.)
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DECISIONAL ROLES

o  ENTREPRENEUR
o DISTURBANCE HANDLER ) ) :
o RESOURCE ALLOCATOR

o NEGOTIATOR
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» _.initiator and designer of much of the controlled change in
his organization." Intelligence phase is fed by monitor role.
Manager may involve himself on any of three general levels in the
design and choice phases of an "improvement project":

delegation, authorization, supervision.
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ENTREPRENEUR ' .

o VOLUNTARY ACTIVITIES N
o INITIATOR AND '‘DESIGNER OF CONTROLLED CHANGE
o DECISION PROCESS PHASES - INTELLIGBNCB,

DESIGN AND CHOICE . ‘ ‘ .
o DELEGATION, AUTHORIZATION, suvsavxs:on

Entrepreneur, above, deals with voluntary action. Disturbance
handler role deals with change in involuntary situations.

Disturbances occur when an unusual event isn't met by the normal
operations of an organization, or when normal operations break
dowun. The manager is also the generalist who must solve all
problems with which his organization can not cope; sometimes he
gets help from other experts--police, internal audit, the Help
Center, legal, personnel, purchasing, etc.

Three major types of disturbance are postulated: (1) conflicts
hetween subordinates over resources, turf or personalities; (2)
exposure difficulties between organizations;: and (3) resource
losses. Timing is important in resolution. Routine information
seldom identifies disturbance. Disturbance takes priority; quick
fix now, repairs later. [READ, and compare, Drucker, p. 48, and’
Sayles, p. 85.] <
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DISTURBANCE  HANDLER

o INVOLUNTARY ACTITITIES

o NORMAL OPERATIONS BREAK DOWN OR ;
DON'T FIT THE SITUATION -

o GENERALIST ACTIVITY - \

o PRIORITY ACTIVITY

equipment, manpower, aad reputation." '

/
Resource5allocation has three main elements: (1)

5 scheduling time (his own, which governs implicit and explicit
priorities): (2) programming work (what, by whom): and (3)
authorizing actions (in the framework of a 'budget' or the
framework of a 'model’).

o o et 0 e 5 e S o v S e e e e o e e Gt B W o e 4 S e e o o, o

RESOURCE ALLOCATOR

o MONEY, TIME, MATERIAL & SUPPLIES,
EQUIPMENT, PERSONPOWER, REPUTATION

© SCHEDULING TIME, PROGRAMMING WORK,
AUTHORIZING ACTIONS

o BUDGET VS;ﬂODEL{PLANS
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For major and non-~routine negotiations with other organizations or
individuals. Why does everyone want the manager here? Because the
resource allocator can commit, the spokesman can represent and the
figurehead is usually required.

.
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NEGOTIATOR

© NON-ROUTINE NEGOTIATIONS

o WHEN THE CHIPS ARE DOWN

© FIGUREHEAD, SPOKESPERSON &
RESOURCE ALLOCATOR
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|
\
Strategy is constrained by resources: '"money, time, material and
} -11-
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We've covered the main elements of what Henry believes are
‘the common ground of managerial work:

6 distinguishing characteristics and 10 roles.

I TTIL 3 .
only time will tell if I've accomplished my first objective,
getting you to read Henry's book.

I hope that something of Henry's that I've retailed to you has
struck a chord and that I've partially met my second objective,
giving you an additional context in which to view managerial
work. : : . '

The third objective remains. It has to do with cur shared, I
think, difficulties in providing information systems which
directly support managers. Not their department's work, but
their oun .work.

XRUXKR

I'd like your help in these last few minutes. Let's go thru
the roles and see what suggestions you have for supporting
them with information system services. i

- St e o e = Vet s S St Gt B T e e e Smt TG Sut Giw Ay Tl WAb Gmb i Gt Tep Tt T, Gt S G W S We S0 W6 e Tut WA S W S Wm WS S wa

FIGUREHEAD MONITOR ENTREPRENEUR

LIAISON DISSEMINATOR DiISTURBANCE HANDLER

LERDER T TTSPOKESPERSON ~~ ~ RESOURCE ALLOCATOR *
: NEGOTIATOR

IF THESE ROLES DEFINE WHAT MANAGERS DO,
HOW CAN INFORMATION SYSTEMS HELP?

- T W e SmA D gt Sk Wep S e Tun Sun b St S S W Gt SR i S Umg WO (G WA B0 T WS T W e G fad S W W We S0 G0 W6 S e W W WO W tw W we

3 3 % * %

Thank you for sharing you time with me, for your kind qttention
and for your helpy .

\
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DESIGNING AN INFORMATION SYSTEM:
THE SOCIO-TECHNICAL APPROACH

Bob Bostrom
The School of Business
Indiana University
Bloomington, Indjgna 47401

ABSTRACT

Our technical abilities to design and build §ophisticatéq
Computer-based Information Systems, (CIS), have progressed 2
rapidly. Howéver, our ability to make these systems part of
the 1iving fabric of organizational systems has not kept pace.

Some CIS are never installed,while installed systems sometimes
fail completely and usually run into prbblems: K

These implementation problems can be solved substantially
.by embedding CIS désign within the Socio-Technical Systems
(STS) design approach. Since the target of change for the
STS designer is an organizational system, this embedding guar-
antees that the information system portion is co-designed with
other organizational parts insuring maximum integration and
performance. fhjs paper discusses one of the key principles
utilized by the\STS\approach to insure successful STS/CIS
implementation. . ' "
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INTRODUCTION

No one ever sees an organization. An organizdtion is the maps or
jmages we carry around in our heads. As human beings Qé\]ive in a "real
wor1d". We do not, however, operate direct]y on the world. Each of us
conceptualizes the world in which we 1ive-§that is, we create a map or
frame of reference which we use to guide our behavior. Our map of the
world determines to a large degree what our experience of the world will
be, how we will perceive the world, what choices we will see available
to us in(the world. Organizations and the processes and Jobs within them .
are,therefore, inventions which are under constant modification; they
are man-made and are based on the existing maps of those that design,
manage and work in them. =~ = ‘ .

The major reason Computer-based Information Systems (CIS) have had
SO many failures and implementation problems is the way CIS designers view
organizations, their members, and the fdnc?ion of a CIS within them, i.e.,
the maps they use to design/change organizations.] These views are embed-
ded in a design methodology or approach which guides the development and
implementation of a CIS. The intent of this paper is to introduce-the
reader to a design approach known as Socio-Technical Systeam (STS) design
which is based on a more realistic view of organiiations. STS 1is fairly
recent development in the qug§t for organizational systems which are both
more satisfying to their members and more effective in meeting tgsk re-
quirements. The STS approach has evolved from efforts to change actual
organizationss not from theories developed in academic ivory towers.

CIS failures and implementation problems can be substantially solved
by embedding CIS design within the STS design fromework.z The purpose °
of a CIS intervention is to improve the functioning of an organizational
work system (e.gs. Accounting, Payroll, Registrar, Bursar, etc.). My ar-
gument is simply that by embedding the traditional CIS maps and methodology
within the STS framework, a more effective design approach is created,
improving the chances of a successful implementation. The STS apprqach

i
t

is not necessarily better than any other approaches, but it is more useful
: because it demands a broader perspective. STS design, in, addition_to its

S/

/
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own unique emphasis on system Tearning and flexibility, becomes a vehicle
for fhe most effective application of design techniques embodied in other
methodd]ogies such as CIS, job'or engineering design.

STS\mqps can be depicted in a basic set of principles and assumptions..
An STS desian methodology is comprised of techniques and procedures based

on these assumptions and principles. The purpose of this paper is to il-
lustrate how STS principles and assumptions (anthechniques based on them)
can be utilized to effectively implement a CIS. Although the techniques
are important and useful, the focus will be on the principles and assump-
tions. There are usually many different techniques a designer could employ
to implemert a principle. CIS desighers often get too absorbed in tech-
niques, losing sight of the principle they are implementing. For example,

research indicates the biggest single benefit of the new structured design

\\\

Eé&hniques appears to be the improvement of user and designer communication
via the development of a shared logical information processing model of

\%he work system [4]. The key is, therefore, the devélopment of shared - .

1dgical models (i.e. principle), not'whether this development is done
us%hg Data Flow Diagrams, SADT or some other technique. Yet most of
the bqs literature focuses on the design techniques not the principle
they dre trying to implement. . ‘ ) ‘
A&\a CIS designer, you may never use a full-blown STS methodology,
a comp]ets set of STS techniques. Hdwever, you can still become a better
designer b{ integrating STS principles into your work, i.e., untilizing
certain STS,techniques and/or developing your own principle-based tech-
niques. Dué\to‘space limitations, this paper will discuss one key STS
principle. Mgre details on this and other principles can be found in
Bostrom [3]. \Eor those looking for a complete STS/CIS methodology,

_including the dgscription of useful techniques, 1 would strongly

recommend articfgs by Bostrom and Heinen [2], Taylor [10] and Mumford
[7] and the book by Mumford and Weir [8]. The latter book provides
the best overall ﬁechanism for introducing someone to a STS/CIS
approach. It contaéns a conceptual overyiew combined with experiential
case exercises which provides the reader with a complete learning
package.. Bostrom [3] provides more detailed references for those
interested in pursuing this topic. ,

\
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PRINCIPLE: VIEW WORK SYSTEM AS AN OPEN SOCIO-TECHNICAL SYSTEM ,

To change an oréanizatjon, a designer must have some picture of the
target of change. The adapting and changiug nature of organizations, causes
the *STS designer to view them as gﬁgﬂ systems, S§§tems having permeable
boundaries through which constant inferaction betwéen system and environ-
ment takes place, i.e., system inputs and outputs. The notion of bounding
a system makes explicit the target of change. CIS designers often neglect

'to establish clearly defined boundaries, i.e., what am I changing? It
“is very difficult to change a moving target. These boundaries, however,

are noet fixed, and further analysis may cause the designer to expand or .
contract them. Types of boundaries vary depending upon the design task.
A boundary could be organizatipnai (e.g. accounting department), task
(e.g. CIS maintenance), or,territorial-(e.g. loading dock).

Once the boundary is set, the designer-must adopt a system map.
System maps usua]]y describe a system as a set of 1n+erre1at1ng parts
The STS des1gner views an organizational work system (e.qg. Account1ng
department) as a socio-technical system. As indicated in Figures 1,
work system is made up of two jointly interacting systems--the' social and
the technical. The technical system is concerned with the processes, tasks
and technology needed to transform.inputs 'to outputs The social system

s concerned with such things as the attributes of peop]e (e gs. att1tudes,

skills and values), the roles they enact, reward systems and auth¢r1ty
structures. The outputs of the work system are the result of joint inter-

actions between these two systems. Any,desigﬁ or redesign of a,work system '

must deal with these two systems in an iﬁtegrated fashion.

The traditienal CIS perspective of work ‘systems is quite different '
from the STS view. The primary targets of change are task (de¢ision-making,
data collection, data man1pu1at1on and data transmission tasks) and tech-
nology (use computer-related) var1ab1es. This 11m1ted focus leads the
CIS designer to ignore the fact that these,phanges cause more changes within
other variables in the work system: Changes in the work relationships
and people variables are as important as the changes in the task and tech-
nology variables. The impertant point, the STS des1gner would argle, is
that all of these types of changes should be designed to" complement and

[
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reinforce each other. The STS design methodology provides mechanisms to
Q

-

insure th1s happens .
The STS design methodo]ogy provides the designer with a set of tools

for anatyzing the social and technical systems and the environment. .The,

relationship between the social and technical systems car be“described
in terms of design mechanisms which integrate the variables in the two -
systems. For example, the task variable set.is correlated to the people .
variable set (see Figure 1). The design-mechanism by which these felation;
ships are actualized is job desidn-—tbe allocation of tasks to jobs which
pecple perform. The design of the information processing system:is the ‘
second of six major dasign mechanisms 'within the STS framework. 3 The STS
designer's targets of change (i.e. parts of a work system) are, therefore,
the two interacting Systems (soc1a1 techn1ca1) the variables within each . v
system (tasks, technology, geop]e, roles/structure) -and the design mech-. B
anisms (Job, information process1ng, etc.) wh:ch 1ntegrate the variableg
in the two systems. While the CIS des1gner focuses on the information
processing design mechanism from a technical system perspective, the STS ‘
des1gner c]ear]y takes a more ‘wholistic perspect1ve‘ ) - o E
As Figure.2 illustrates, the STS' des.gn process starts with separate -
analyses of social and technical systems resulting in shared understandable
maps of both systems.4 The procedures for developing technical system maps
are highly  structured (somet1mes referred to as variance analysis) wh11e :"
those for the social system are very flex1b1e”and thus tend to vary great ]y '
between practitioners. A1l social system'techniques include an analysis -,
of users' Quality of Working ‘Life or Job Satisfaction (Mumford and Weir. -

)[8] provide a good-approach). If additional social system ana]ys1s is - ;'

" done, it tends to fo]low a structura] (i.e. focus on des1gn mechan1sms) 5§

. B funct1ona1 (1 e focus on functions of social system: : goal attain-

ment, adapt1on, integration and long term deve]opment) The structural

and functional approathes are illustrated in Bostrom and Heinen [2] and

Taylor, et.al. [11] respectively. : ‘ .
The shared maps are used to generate and investigate new alternative

designs for technical and soc1a1 systems, then both sets are integrated
into a, new set of choices that considér the demands of both systems (socio- ’

&
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techaical choices - see Figure 2). For exampTe,lﬁob design (grouping of
tasks) can be 1ooked at strictly fron a technical perspective, i.e. tech- -
nical alternatives. Similarly it can be looked at from the demands of
the social system (e.g. people growth needs, system flexibility/adapta-
b{}ity), i.e. social system chojces.' STS argues both views must be con-
sidered and integrated into socio-technical choices. .
The new socio-technical design is chosen in such a way that the social

and technical systems“are jointly optimized. (See-Figure 2.) The goal
of joint optimization implies that the best design alternatives in technical
system and their effects on having the best in the social system are jointly
considered. Technical system optimization is usually measured in the

improvement of Task Accomplishment, (TA) while social system opt1m1zat1on
is measured in  the gains of the Quality of Worxing Life (QWL) of the
work system s;members. Task accomplishment is concerned with the'effi-
é&éﬁé}\d§£ﬁmhh1ch 1nputs are mapped to outputs "TA froh“%'é&EEE&FFEQéi"
perspect1ve is concerned with such things as 1mprovement in product1V1ty
(quanttxy) and/or quality of the product or service and cost reductions.

QWL is.concerned with the degree to which employees within the work systzm

tare able to satisfy personal needs, i.e., meaningful and satisfying work,
recognition, control am®-influence, learning opportunities, good wages
and working conditions, etc. The joint optimization pr1nc1p1e can, therefore, _
be expressed in terms of maximizing the improvement in both TA and QWL
whenover AW work system 1s changed. 5 From a QUL perspectiue, the designer
“is trying to find the best fit between members needs and the'ro]es/jobs

" available. e .

Each design mechanism in thexSTS framework represents a set oF socio- -

technical choices, e.g. boring tasks need not produce boring jobs. The

~ «. output of an STS analysis prOV1des the information to dec1g% which choices

. are best for a particular work system. The global des1gn of any changes
to the CIS are produced from th1s analysis, and is based ‘on the total needs

_of the work or business system. Once the globa] CIS design is clear, the
trad1t1ona1 CIS design process takes place to deswgn and deve]op the new,
CIS. The pr1mary difference between STS/CIS and CIS approaches is, therefore,
the fact that the STS analysis prOV1des major information requirements

-and goals to guide CIS development based on a detailed analysis of total

< -5-




development of goals and requirements as they relate to information pro-
cessing needs (not total system) and this information is usually developed
by asking a few key users what they want, not through a systematic analysis.
Also, in the STS/CIS apporach, the other parts (e.g.- jobs) of the STS are
being designed in .parallel. Since all lower level design takes place
within the STS framework, the different types of changes implemented will

, 141
( work system needs. The traditional CIS approach starting point is the

complement and reinforce each other (see Figure 2).
) : .

,

< ' CONCLUSION ¢
If CIS designers want to improve their probability of a successful
implemgptation, they must integrate CIS design within an STS methodology,
i.e. take STS/CIS approach. This paper outlined ane principle (viewing
_work system as an open STS) in depth and briefly introduced two others ° -
(the development of shared work system maps and the principle of joint
optimization), all three illustrate the benefits of this integration.
The STS view of a work systéh provides a wholistic map in which the tra-
ditional information processing view of the CIS designer is merely one
désign mechanism. Design approaches, besides CiS, can be easily inte-
g}ated into an STS methodology to insure systematic change takes place
within the Work system. For example, the job design orientation of the
job enrichment expert merely eémphasizes another design mechanism in STS'
map. An STS &esigner may choose not to deal with all system parts, e.g.
- design mephanisms, but he/she will always be aware of parts and their I
interrelationships. CIS designers must develop this awareness to insure
maximum jntegration and performance between the information system portion
and otﬁer organizational system parts.
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FOOTNOTES

1

]Imp1ementation for an STS designer begins on day one. The term
"implementation", therefore, refers to the entire design cycle: analysis,
design, development and installation. The term "CIS designers" is being
used to include all people who actually influence CIS design decisions,
i.e., system analysts, users, programmers, etc.

. 2Since the target of change for the STS designer is an organizational
system, ‘the STS approach is also applicable to the design and management
of the Information System Department. Most of the problems facing an IS
department can be effectively attacked with the STS approach.

3T.he other four are Organization Design (role relationships), Direc-
tion (decision and policy making, etc ) Reward System, and Personnel System
(selection, training, etc.). For mord detailed discussion of all aspects
of the STS view of a work system, see \, 5, 6 and 9.

4The development of shared (shared ﬁg;wgen users and designers) work
system maps is critical to any change effort. The global STS maps are -
exploded into more detailed maps of design mechanisms (see Figure 2).
For example, structured design techniques can be used to levelop detail
shared maps of current and desired information processing systems. The
principle of developing shared STS/CIS maps is discussed in Bostrom [3];
using structured design techniques to develop CIS detajled maps is dis-
cussed in Bostrom and Nault [41].

5The principle of joint optimization is discussed in more detail in
1, 3, 5, 8 and 9. CIS designers focus on technical system optimization,
neglecting QWL.issues. Research has clearly demonstrated this to be a
‘suboptimal strategy [3]. ‘ ‘
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WITHIN HIGHER EDUCATION
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Introduction

Increasingly institutit;ns of higher education are findi.ng‘ themselves
under pressure to supply more and better information. for scrutiny by the
general public and parsimonioug-minded\ klegislatures. This increasing
demand for data can be attributed to a combination of factors: an increase
in the number; of reporting relationships, ‘gxpanding external information
requests, and a generally increasing‘number .of students and employees for

whom more information is desired (La.vrence' and Service, 1977, p. 29).

AAlong with this grdowing concern for public accouni:ability there has
been a much-improved cost/benefit relationship brought about by the \
declining cost of computer hardware and by easier-to-use computer languageg
and‘ software. As a result, many institutions are turning (some perforce,
some more willingly) to Management Information Systems (MIS) which ‘

integrate the institution's operational, managei:ial, and executive level

information into a basic data/information/decision-making spectrum.

: 142
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Development of an ﬁIS has tremendous potential torqincreasing the effi-
ciency, timeliness, and success in the decision-making process. But the
problenm today is that many MIS efforts appear to be failures. Soden, in an
article on MIS failures, points out that "...abandonment of multimillion
dollar efforts is a relatively co;monplace occurrence today and that other
MIS efforts are cempleted but have limited utility and far exceed their
cost/tenefit ratio where projected costs may have tripled before completion
of the project™ (Soden, 1975, p.29).

Whereas Soden was speaking mostly of the business »wotld, similar
aetions are observed in the realm of higher education where, according to
Gardner and Parket (1978, p. 10), few (if any) MIS installations have been
successful within any institutien of higher education.

~ It is the purpose of this paper to examine only one factor' that appears

to contribute to an MIS failure--the MIS executive-in-charge. Beginning

with a brief oserview of historical thought on egfective management, and
followed by a comparison of executive styles, the paper concludes with some
summary observations on what personal qualities/characteristics might
contribute to the success. .of an MIS esecutive within higher educatien.

Historical Perspective

In reviewing the literature of managerial studies there are, roughly

speaking, three periods in the development of administrative thought:

" concern for productiqn (1910-1930); concern for people (1930-1950); and the

interreiationship between production and people as a behavioral science
{1950 to the present).

The first approacn is characterized by Frederick Taylor, often called
"the father of the scientific management,” and Henri Fayol. Both Taylor

and Fayol were concerned with industry; both be;ieved that the processes
v )
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involved in production could be analyzed and studied—scientifically.
Although Taylor concentrated on the worker and Fayol the manager, both had

as an ultimate objective the increased efficiency of industry. In his

N <
later years Fayol extended the application of his administrative principles

‘to government as well as industry. Whereas both men stressed organization

processes and tended to ignore individuals as such, both felt that the
success Or failure of an enterpris;: " was due to the traits or
cha:act\:eristics of the manager-entrepreneur-le.der (Wren, 1979).

) Human relations . ‘ constituted thé‘ second .major approach to
administration; Two xqajor contributors to the movement are noted: Mary
Parker Follett and ;zlton Mayo.

Foll‘ett contended that the fundamental problem of. Sny enterprise,
wh‘ether it be governmental, educational, or business, was the _building .and
maintaining of dynamic, yet harmonious, human relationships. Further, in
the. "work of society and indu::stry," human relationships are at their best
when difference 1s solved through conference, cooperation and coordination
(Metcalf and Urwick, ~1942, p. 14). -

Mayo emphasi:zed the dependence of productivity on small-group unity.
Althoug'h his pioneering research effort at the Westeran;‘L“e:tl;ic Company's
Hawthorne Works in Chicago is st;bject to various interpretations, Mayo's
findings clearly indicated that economic and mechanistic \approaches to
management were iinadequate. While * wages and working conditions are
important to the wo;:ker. they rank second to what Mayo called “a method of
living in a social relationship® (Mayo, 1946, p. 73, 75).

A third approach is characterized by the interrelationship of both the

behavioral science and the administrative afaproaches.

Chester Barnard appears to have been the first to relate administration

—i
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to the behavioral sciences. One of Barnard's major contributions was the -

concept of effectiveness and efficiency. In his book, The Functions of the

Executive, he states (Barnard, p. 14, 1938): '*"?7 !
e ——————— ) y\ ‘ ; \., 2 .
- Effectiveness is system oriented and-has to do with the

achievement of organizational goals. Efficiency, on the

other hand, is person-oriented and has to do with -‘the

feeling of satisfaction a worker derives from membership o

in an organization.
For the first time, the interrelationship‘of organizational achievement
‘and individual satisfaction was noted. This conception did much to put the .
work of Taylor and Fayol/ who had concentrated on .organizational
- ‘ achievement, and Follett and Mayo, who had tended to empbasize individual
satisfaction, in appropriate perspective. Whereas the £irst approach
. enphasiied managenent and production and the second approach emphasized
interpersonal skills and human relations, the third approach emphasized the
interrelationship of both the‘,behavioral science and ‘administrative
apbroaches.

The MIS Executive Style

Much (if not most) of the literature today regarding MIS executives is
heavily business-oriented. As such, certain gaution should be used in -
trying to apply the managerial techniqueg of business to higher education.
Gardnet and Parker (1978, p. 10) thought that because institutions are ;
'administered" and not "managed,™ that the decision-making process becomes
more nolitical than managerial. 1In a similar manner, Drucker (1574, Pe
335) states that it is in the nature of the organization whether or not

- [ PO

administration or management is the most appropriate type of leadership.
Within higher education, informed academic judgment rather than numerical
methodelogy methods is used more often than not by administrators (Bowen

and Glenny, 1976, p. 27). &and finally; as Nevins points out (1962, p. 87),

143
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outside polfticai pressure rather than inside planning has far mofq\fo do

with how administrators in higher education make decisions and operate in

\
general. . \

With these caveats in mind, a characterization of successful MI;\\\
executives in higher education will be attempted utilizing Blake and

Mouton's managerial grid (Blake and Mouton, 1964) and Soden's stereotypes

of MIS executives. It should be remembered that these exercises were deve-

_ __loped-within a business environment. Bloom~11980[ fé;iéﬁéé Soden's Eh;rac-
teristics Qf an MIS executive, however, his interpretations differ from
those expressed in this paper in relationship to higher education.

Soden writes strictly from a business/managerial viewpoint; he states

Clearly that the "MIS architect" (the individual-in-charge) is the "prime

determinant™ of success or failure klg?S, p. 32).

He classifies the MIS architects into five stereotypes based on three
tasks—-controlligg,,plgnning, and ordanizing. Fo; reasons that' are not
entirely explained, he does not consider the tasks~of communicating, moti-
vating, problemsolving and persuading--all prerequisites to effective admi-
nistration (Walker, 1979, pp. 4-8).

In reviewing Soden's classifications from the business environment, an
attempt will be made to liken them to possible couﬁterparts in higher edu-
cation. In so doing, the readér is asked to imagine that a committee has

been established at a large institution, known as MIS Guided University

-

(MGU) , to oversee the devélopment of an/MIS. This committee is composed of
the followiné individuals: the recently-hired Director of Institqtional
Research; a tenured professor:; fhe Chairperson of the Quantitative Methods
Department; the Vice President for Business Affairs; and an outside con-

sultant. Each of these individuals will serve as head of the committee.

L
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Soden's flambovant concept;ualizer is a creative, perceptive,

persuasive, “blue sky" type manager. He/she is oriented toward -top

management's inner circles and because of his or her persuasiveness can

-

obtain "mammoth commitments" of resources (Soden, 1975, p. 37). He or she

attracts young, inexperienced, but highly motivated professionals.

4

However, his or her inattentiveness tg_the,dayzto,-.dayﬂoper;t:ions”and‘ lack T

of desire to oversee the detail work eventually lead to his or her losing

control of the project. By the time top management real’zes that it has

far exceeded the cost/benefit ratio originally projected, the flamboyant

cshceptualizer (FC) has already Mr—noved on.

In our scenario at MGU, tt}e new Director of Institutional Reseapch is
the flamboyant conceptualizer's counterpart. Similar to the FC, he is
well-informed and attuned to what is happening at the institution. Also,
he has the ear of top managemeﬁt and is able to persuade the administration
that an MIS will solve all their problems. Further, he argues that top.
admtnis;:ration will no longer have to use educat.ed guesses whose roots are
in magic pencils and Kentucky windage. Instead, they will have detailed
custom reports on which to base their decisions. Two years and two million
dollars later, the faculty is irate over the infr;.ngement upon their
academic freedom, tﬁe president has been fired, the pro;‘ject has been

abandoned, and the new director has been promoted.

Soden's second type of MIS executive is the benign underachiever.

Typically he or she has been around for a long time and knows how not to
make waves. He or she is a survivor who takes no risks and becausé of this
makes few mistakes. Also, his or her lack of any established performance

measures allows him to cover up his or.her failures.



. !
At MGU this could represent the old establishment, or a faculty that is
\

e e - - . [ U
set in its ways and extremely x':\esistant to change of any sort. In this

\ \
setting, a tenured professor--needing something to do until retirement--has

\ N
been put in charge of the project: Like the benign underachiever, he has a

great deal of.responsibilj.ty now, but little real power to control the

+

situation. In charge of the project, he :ends to ignore many of the direc-~

. tives from the top and to plod along in an established pattern designed not

T " to offend anyéne or raise any hopes. Eventually the project will die of

o]
. lack of inertia and commitment (memoed to death) just as he (the old prof)

A

said it would.

The tyrant is characterized by' Soden as having a veryl poor
/"h -

understanding of the eatire situation and ﬁaving only budgetary.éont'rol

-

over the project. As such, he or she runs che department with an iron
hand, being exceedingly tough on noncriticdl issues--such ‘as punctual
attendance at meeéings or using wooden pencils instead of BICs--and rather

*

non-committal on matters of some real .abstance. Within higher education

this type of administrator now seems t;> be observed much more frequently,
egpecially in these timeé of severe financial hardships and declining
enrollments. Conditioned to bare-bones budgets, he or she thinks of very
little other than current expense. At MGU he is représented by a
department chairperson, and his leadership on the MIS -committee would at
best be ineffectual; hdwever, no harm would be done. This is not

necessarily true with ‘oden's next stereotype--the efficiency expert.

The efficiency expert in business compietes an MIS project on time and
usually within the budget. Unlike the benign underachiever, the efficiency
.expert has considerable power and 2xcellent organizing abilities to manage

his or her responsibilities. The ofxly drawback is that because very little
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imagination has been used in designing the system for the future, it will
-/
probably end up more operationally—oriented than tactically-oriented, thus

©

making’ it less useful for the organization, with relative inflekibility -

1

" leading to costly retrofits (Soden, 1975, p.- 30). The Vice President for

Business Affairs at MGU would seem a logical choide to £it this

-«—lL

description. As a stereotyped efficiency expert, he would have great
difficulty understanding and} accepting the authentic tradition of

amateurism" (Brown and Luedke, 1978, p. 75) which accompanies }some

university administrators who come up from the academic disciplines and who

/

will soon return—-after a brief stint of. administrative se@v1ce.
- ‘ . // ¢
Universities are mafiy things to many people--but efficiency is not one cf

their strong suits, as collegiality and committees do not encou;age it.

Q

The final MIS type is the fast~tracker. According to Soden this is the

© one MIS executive who combines all the best traits of the efficiency expert

€

and the flamboyant conceptualizer. Within business and_industry this is- -

<

the ideal person for ‘an administrator. Within higher education, however,
this combination i? less likely to work. The efficiency expert could not
accept the fact .that most major ‘anange is effected from outside the

institution and that his/her control over political matters is almost non-

existent.
The truly effective MIS administrator ih“highér education would benefit

from a combination of characteristics of all five of Soden's types, plus

o

some other qualities. . ‘ \

At MGU there is no one person who fits into the category of fast
tracker, so a consultant has been brought in. This consultant tas been ,
hired because he/she has the vision and charm and drive of the flamﬁoyant

conceptualizer. This, however, .is tempered with the knowledge of the

. » .
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. his peers.

5
reality of the people and the nsys'tem —=all too well known by the ‘benevolent
‘ 4 ] :

underachiever-~and ;;L knowledge as well of the budget constraints he/she

must li_ve with, and the possibility of not having finds appropriated again

(characteristic of the tyrant)., Lastly, he has the organizing al)ility of

the efficiency expert and the necessary clout to ensure cocperation among

\
Yo

-

4

Some other“ desirable qualities would include the ability, to

- 4

"diplomatically persuade" and to work as a problem~solver~with aroups of -~

individuals who are resistant to change and who will expend incredible

amounts of energy resisting decisions viewed as alien. This resistance’

)

sfxoul.d not be viewed as wrong--in fact, it may be very good'--it possibly * -

shows interest; or at least that the faculty is not smugly complacent or'

completely apathetic about an: MIS failure. An MIS may be implemented, but )

N .
»
[ N »

it can also be ignored. . . o PR
. In a further attempt to conceptualize the'se blends of leaderahip
styles, a "grid approach" has been’ attempted utilizing the efforts of, Blake
and Mouton (Fig\ure 1) " and overlaying Soden's stereotypes based on possiblé
leadership styles concerning, people and production in a managerial-mode.
The ,gr\\id alternatives‘ reflect two dimensions: “concern for ‘peoplle;' on

the vertical axis, and "concern Fot production" on the horizontal axis,

with each axis having a nine-point scale, and - with the fumber )
. @ ¢ h

representing minimun concern and the number 9 indicating maximum concern.

_Althougt;' a variety of different _possibilites, could be shown, Blake and

Mouton\, emphasize thbsé only at the‘four corners and.in the middle., Each of

thesé five positions depicts a definite, but different, set of assumptions
e . ) S

-

*

regarding " how.’ managers orient. themselves for managing situations of

production that involve people. s




Figure 1 : .
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CONCERN FOR PRODUCTION _

In the 9,1 style, heavy emphasis was placed on ,k task and job

AY

‘ requirements, with the manager occupying a position of authority and being
responsible for his or her subordinates so that production objectives could

beé reached. This would correspond with Soden s efficiency. expert, who also

"
L

has a position of authority and is highly production-oriented, but has
1itt1e regard for people except as they affect morale. The 1,9 style
emphasized satisfying the needs of people in a way similar to Soden's

“»

benign underachiever--by not rocking the boat and thus risking offending

‘\someone. The 1,1 approach) would best be typified by Soden's tyrant who

shov(s little concern for people or production, but is much more concerned

[y

with \"\e budget is spent and  whether he survives.

10
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Whereas Blake and Mouton classify the 5,5 approach as a managerial

style ("country club execut;ve')’with many drawbacks, the authors feel that
< ™ s

this style more often typifies administrative functions "rather than
managerial. This style also recognizes the responsibility of the person in
charge to plan, direct, and control., But the 5,5 manager leads, motivates,

-

and communicates-%rather than commands--to get the work done.

The 9,9 approach typifies the "fast-tracker" of Soden, the person with

the ability to resslve the inherest conflict. between organizational

purpose, ,production goals, and the_ needs of people. Because people

. e

understand and have a real stake in the outcome, this approach ' creates

optimal work conditions, so that there is little or no necessity for

direction and control in an authé;ity-obediencé sense. The 9,9 assumes

»

that there is a rea} and viable préduct being, produced aq@.that success or
. .
failur& can be measured by thé quality of that proéﬁct and the satisfaction
of the production)team and the end-users. In higher education this may not
always be thé case. If, as Toffler (1970, pe 354) states; "the school is
t@e factory,. and the fa?ulty are tbswyorkers, and the students ake the- raw
- RV . _
mé%erial‘..," then wh;t is the proéuct? .If the . final producé is the
finished student, is this quantity or quality measureable 'or controllable?
In summary, the‘effective MIS executive in‘highe; education is probably
more administrator than manager, thus Amoie people-centered than job-

centered., Table 1 éompares some of the administrative traits found in the

effective MIS executive within higher education to an MIS manager in

business. -
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1)

2)

3)

4)

' 5)

6)

7)

8).

Characteristics of MIS Leaders/Architects

Y

Table 1

BUSINESS/INDUSTRY
MIS MANAGER

Spends a lot of time doing “the 1)
same things" that the employee
does. ) .
Makes detailed assignments. 0 2)
Tight supervision. 3)
Compartmentalizes employee tasks. 4)
Tells employees that they 5)
are "not paid to think."
Goal oriented/profit motive. . 6)
Isn't concerned with employees! Y
outside interests, families, or
problems, '
Apolitical. 8)

S

HIGHER EDUCATION
MIS ADMINISTRATOR

Takes more of a leadership
role. Spends more time
planning and supervising.

Allows employees freedom to
do their jobs their own way.

Relies on team building
efforts.

Involves employees “and
encourages understanding
of the entire project.

Encourages suggestions.

Issue oriented/social
synergism.

Very.good at interpersonal
skills and is a good team
person and morale builder.

Understands the power struc-
ture and recognizes political
interest groups. A very

effective political diplomat.

The development of an MIS within an educational environment can be per~

ceived as a threat by many entities. The astute MIS administrator must be

fully aware that any attempt to centralize basic data is likely to be of

great concern to individuals and groups in a political arena. Some politi-

cal péwer is inherent in the‘ability to interpret and manipulate data and

the information on which decisions are based.

-

When the information for

such systems provide the justification for political decisions, the MIS and

its administrator are likely targets for attack from displaced political

entities. These entities‘are first to judge an MIS administrator as a

failure.
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In the political atmosphere of higher education, an effectiQe MIS admi-
-nistraéor must maintain constant effort to build the trust and confidence
of all the entities he or she serves. Open-endedness andhhonestx with all
entities is necessary ‘to promote the kind of -understandiné that will
‘support and undergird an MIS effort. BEspecially, it is important for lower
echelon administrators to know how and for what purposes informat?on about

the entity for which they are responsible will be used. Feedback of this

nature is invaluable in cultivating the kind of trust and coopei:ation~ _

needed for a successful MIS.
The effective MIS manager tries to breed an atmosphere of trust through

open-endedness and honesty as well as through his or her experience and

understanding and intuitive feel for the politics involved. If he or she

is succeessful, synergy will pervade the institution, and the MIS will have
a chance to grow and become useful. If not, parochialism and mistrust will

prevail and the MIS is either resisted, sabotaged, ignored, or abandoned.

Only when the personal characteristics of an MIS administrator support and -

enhance an atmosphere of trust and cooperation between all levels of admi-

nistration is there any likelihood that the MIS effort will ever be termed

successful.
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Recruitment of Computer Services Personnel
for Colleges and Universities .

Albert L. LeDhc, Jr. ’ \
Miami-Dade Community College ‘
Miami, Florida

- /

Far too many administrators, confronted with tﬁe discouéaéemeqﬁ ’

of récruiting qualified computer services personnel, succumb éo BN
. /

despair. This paper takes a more optimistic view that compe#ent

data processing talent can be attracted to work within highér |

education. The shortage of computer programmers an& analy#és

is a nat;on—&ide problem, common to all Arganizations,'evgﬁ

thosé toward which-célleges cast envious glances. Meetiné that

challenge calls ﬁor a continuous and consistent recruitment

procedure. | s

Recruitment is compoéed of contact, interview, and ciosing.

Tips for each of these phases of recruitment are given, although

the central message is that no bag of tricks is going to solve

the problem of difficult recruitment of data processing personnel.

Rather, successful recruitment is a result of vigor, optimism,

and follow-through on the part of the recruiter.
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¢
Herb Halbrecht, at last year's National CAUSE Conference, challenged

higher education administrators by noting that he did not believe that
colleges and universities could recruit the top 10-15% of data processing
capability for their own operationS- Halbrecht meant for his remarks to

be controversial; and he also meant for his remarks to goad educators on‘

the subject of low salaries. Notwithstanding his agitation, some people
think the recruitment situation may actually be quite a bit worse -- perhaps,
they say, higher education can no longer recfuit the top 907 of the personnel
within the computing field. Certainly there is a great deal of discourage-
ment about recruitment. Fortunately, this discouragement is based on
circumstances less substantial than any inherent inferiority of employment
within higher education administration. It is based, rather, on a lack of
understanding of two basic facts about,;ecrhitmeqt:

1) Recruitment is a key ;art of personnel management activity, which
also includes gelection, motivation, development, and retention of personnel.
None of these activities gets the understanding or attention it ought to in
most organizaﬁions. . '

Why are persomnel activities given such short shrift? A partial reason

ls that many managers erroneously feel it is not in their responsibility,

that somehow a staff Personnel Administration function is taking care of all

those things. Another reason is that, in cqlleges and universities, those

responsibilities are very poorly recognized, owing perhaps to the ideali;ed

collegial nature of the enterprise. And it is also true that computing
services management everywhere is beset with such technical challenges that
personnel management is forced into a lower status. * ..
2) Recruitment takes a lot of effort. Not only does it take management
attention, but it takes time. Good, careful re;ruiting of a key person may
take six months or more.
Why is recruitment so difficult? First of all, there are always many
qualified individuals who are satisfied with their current situations and
who are uninterested in applying for any new position. Secondly,‘thefe truly
is a shortage of computing professionals. One estimate is that the DP
industry was more than 300,000 people short of its needs in l98l All

installations, and not just those in higher education, are having to dig

harder to get qualified individuals for their computing services areas.
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This paper attempts to deal with the nature of successful personnel
~ recruitment. Colleges and universities deserve and need the best information
systems professionals. Recruitment has to be emphasized in order to attract
the kind of individuals who will achieve the results in administrative
systems' that higher education needs.

“»

How is Contact Established With the Prospective Employee?

The first step in successful recruitment. is to establish an applicant
pool. For some clerical and mechanical occupations in a typical Computer
Services organization, a local advertisement will be adequate to gather
sufficient candidates to make a good choice. However, for most professional
positions, recruitment will have to be more extensiYe. A recent Fox-Morris
Personnel Consultants survey2 classified the following occupations as the
"10 most-sought-after" job titles in computing organizations:

1) Applications Programmers

2) Systems/Software Programmers

3) Systems Analysts

4) Telecommunicaticns Specialists

§) DP Auditors

6) Systems Managers
7) Data Base Managers
8) Software Engineers

o L ' 9) MIS Directors .

10) Entry-level Computer Sciénce B.S. graduates.

For the remainder of this paper, titles in this list will be our major

concern, since they give the organization the greatest challenge in filling
' open positions, and since ‘they are a relatively homogeneous set of occupa-

tions falling within the quasi-professional and administrative activities

of Computing Services organizations.

For these prospective employees, contact has toxoccur in creative and
imaginative ways, using many different modes of infofmation dissemination.
A few typical ones are the following:

1) Present Employees. In a survey reported in Datamations,

. \
referrals from present employees or by word of mouth ranked as the most
effective methods of recruiting. \ '

4

;x ‘ ( 2 . l:"\f
| \
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When an installation's present employees are pleased, they will be
ardent recruiters themselves, telling former colleagues aﬁd friends about
sopportunities when they are a;ailable. This contact mode is easy _and
inexpensive. If the installation's employees know that their employment
suggestions carry weight, they will be as responsive as they would be with™
any viable suggestion program. \ ‘

2) Local Advertisements. Of course, well-placed newspaper advertise-

ments in the local media are an essential part of a successful contact
campaign. Any advertisements, and especially local ones, must conform to
the institution's Affirmative Action (or other) guidelines in regard to
placement. Content should reflect the institution's image and should also
reflect the needs of the position. However, there is no need to write an
overly-staid advertisement. Hopefully, there should be some point of

interest in the advertisement beyond a position announcement.

3) Regional Advertisements. Similar advertiseﬁfnts can be placed in
newspapers with regional coverage. This mode is particularly apt when the
regional paper's circulation area includes the local area of the institution.

4) Other Departments. Most institutions have some form of internal job

posting which is used to internally publicize opportﬁnities. Qualified
per%onnel in one department usually find out about openings in another
department, even by informal means. Assuming a healthy institutional
environment which recognizes internal transfers as potential benefits, this
contact mode can be a gold mine. It is probable that most industrial
settings have exploited this means of entree into professionai computing
positions better than have educational institutions.

5) Business or Data Processing or Computer Science Departments. One

unique aspect of higher education is that there is a body of "captive"
applicants for administrative work who are currently students. Many students
already have specific experience on the machine or‘system in question, they
have generally-positive feelings about the instituéion, and they are there.
Some instituéions, recognizing this value, have a very close "supplying"
‘relations! ﬁ between the academic departments and the administrative ones.
Such relationships can benefit all parties. _ ‘

6) Local Contacts. Contacts are also possible through local profes~

sional organizations. Meetings of the Data Processing Management Association,

the Association for Systems Management, or the Association for Computing

*
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Machinery may be useful for getting the existence of your installation

recognized locally. Be careful, however, ‘because blatant recruitment at
meetings is gauche and probably banned by the local group anyway.
7) National Advertisements. It is increasingly the case that, in

order to contact experienced professionals, national advertisements in
trade'papers or professional magazines are necessary. It is certainly\true
that management positions haQe to be sought in a national market, but many
other positions cannot garner a representative applicant pool without
national advertising. ' ‘

8) .Open Houses. One innovative way of establishing contact is to hold
an Open House, with people on~site to answer any questions about the institu-
tion or installation. Contacts made in an atmosphere of hospitality can be
very valuable. T .

9) Re-contacts. Every time a position opens up, re-examination of
unsuccessful candidates for the 1ast‘sini1ar vacancy should be‘made. Walter
Stroman, a management consultant with Peat, Marwick, Mitchell & Co. suggests
maintaining continuous contact and actively tracking the careers of those,
people who interview but are not hired.4 Such a procedure, pursued
constantly and vigorously, can yield results.' As much as 207% of the staff
in some organizations did not get hired for the’ first position they sought.

. 10) Agencies. Most educational entities are either forbidden or
discouraged from working with private employment agencies. If not, that is
a possible'source of contacts. Occasionally, public employment agenciles
may serve as a source of applicants. \

11) walk-ins. A "walk-in" is someone who applies for a job without
any external prompting. The person in question merely "walks in" to the

Personnel office and asks for a job application. Since "walk-ins" are

usually recognized as such only when there are no job openings, the hiring

rate for this class of applicants is very low.

Other contact methods (for instance, trade or technical schools, user
éroup mee\ings, job fairs, career days, and the ACM Computer Science
Registry) may yield additional names. A minimum rule-of-thumb is that, for

professional computing Bervices positions, at least 20 names need to be

_ secured for every open position; °for some managerial positions, at least

100 names should be considered the minimum to get a true selection process.

Most studies show that, the larger the applicant pool, the better is the

4
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subsequent selected candidate. As Erwin Stanton puts it: "...only candi-,
dates who apply can be considered for employment. People we have been
ﬂnable to attract Qill never be viable contenders, no matter how desirable
they ﬁay be. Their potential contribution to our company will never be
realized. Therefore, as large an applicant pool as possible should be

recruit:ed."5

\

How Should the Prospective Employee's Interview be Used for Recruitment?
\

I ‘ Since ‘this paper's emphasis is on recruitment, interview techniqué wilZL1

not be discussed except in that context. Interview technique‘is fertile

ground for other toplcs of interest (technical content of interview,
identity of interviewers, sociability or "friendliness" of interview,
‘length and specificity of ingerv;ew, etc.) but these will be left for
another time.
‘ First, the ;ntgrviewer should screen suitable prospective applicants
on the telephone. The tel&phone interview should be conducged so that the
applicént is not inhibited by the occasion; for example, when possible,
the applicant should initially be asked to state an appropriate time to
receive an interview call. The telephone interview need not be extensive,
but there should be Sufficient time to determine if there is a lack of
mutual interest. It may be nec;ssary to ruthlessly prune applicants;
an applicant who is diffident about an opportunity will not suddenly |
become enthusiastic once he has a personal interview. Also, pruning is ‘
needed to keep selection standards high by eliminating unquélified‘or ‘
marginally qualified candidates. Those people who survive the telephone ‘
interview should be invited for a personal interview. The personay
interéiew is necessary for the serious applicant's interests; he or she
can see things first-hand that the recruiter cannot explain at long-range.
Hopefully, what is seen is positive.

The in-person interview shoﬁld be -structured. The same questions ought
to be asked and the same discussions ought to be held wigh each applicant.
If a test is to be given to a trainee, each person should take the same
test with the same validation. If more than one person is to interview,
the péople and sequence ought to remain the same.

Although a major purpose ofrthe interview is to secure information
about qualificationé; capabilities, and experience from the applicant, the

Q ' ' 5
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atmosphere should be such that the épplicant can determine answers to all
of his/her questions about the job opportunity. ~
I{ shog}g be clear by now that recruitment is, in large part, selling.
The interviewer who is taking the role of recruiter must exploit the
interview as a-selling device, Advgntages of the location, the organiza-

tion, the installaqion, and the instiéution should be pointed out,

-

How is Closure Achieved With the’ Prospective Employee?

A qalésman finds out early in his career that special efforts must be
made to "close" a prospect. One of the most obvious sales techniques is
that of "closing on a minor point." (Well,‘Mr. Jones, do you want the red
model or the blue model?) Successful personnel recruitment also calls
for successful "closing," but because we are dealing here with people's
lives and careers, ''closing" must be as straightforward as possible. No
chicanexry or deception can be used.

How a recruiter can end up convincing an applicant to become an
eﬁblojze is tied into the organization's mptivatiqnal procedures once
the applicant becomes an employee. An employer cannot lure someone into
an employment situation which is inconsistent. For example, if the '
applicant is "sold" on the job on the basis of his or her ability to
influence job content, if job content turns out to be narrowly defined
and restrictive, the "selling" job has, in fact, set up a dissatisfaction.
The selling. job must, thus, take into account the organization's motiva-
tion and retention péiicies.

Frederick Herzberg, in his théories of motivation6, notes that
people are.motivated by intrinsic satisfiers such as the work itself
rather than by those factors which he labels "hygiene factors.'" Hygiene
factors include such things as pay, status, interpersonal relationships,
working conditions, job security, and company policies. Any recruitment
closing argument should concentrate on those satisfiers that should
already be a.part of the work environment: achievement, recognition,
responsibility, and: advancement, in-addition to the’ content of the work.
Once the value of these has been established, other advantages of the
college environment can Se cited: geherally good working conditioms,

the charm associated with higher education, institutional continuity,

y s
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growth, and scholarly achievement.

’

perhaps even , sychic income. One of the';aély underutilized selling pointe
is that education s a profession with noble aims, with a humanistic view
toward how computing can fulfill those aims. The recruiter should be able
to favorably contrast work at a college with work at a beef packer s, for
instance. In a recent laudatory article on Japanese management
technique7, the point is made that "pursuit of purpose' tends to bind

people together in an enterprise. Konosuke Matsushita is quoted as

. saying "People need a way of linking their productive lives to society....

A business should quickly stand on its own based on the service it
provides the society. Profits should not be a reflection of corporate
greed but a vote of confidence from society that what is offered by the
firm iS valued." Those of us in the field of aducation have even loftier
antecedents; we ought to use them to assure recruits that they too can
be a part of that tradition of social responsibility, intellectual

One important point: don't attempt to hire a person who is not
coxrect for the job. But when the person is correct, closure should be
sought as quickly as possible. Sometimes that may be possible at the
time of the.interview. More ,often, it is as soon thereafter as approvals
have been secured and necessary paperwork has been completed. Studies
shon\that, 1f an applicant has not received an offer within two weeks of
the interview, he or she will- asstihe that no offer is forthcoming. An

offer within that period exploits the high expectations the interview

should have engendered.

In brief, there should be nothing tricky about the final closing.
The recruiter should state that the organization has a position for the
individual with terms and conditions sich as salary and starting date
stated explicitly. A deadline for reply should be set, and that's it!

.

Conclusions
One of the reasons\for asserting all these facts about recruitment
is to de-mystifx it. An§one who needs people and who understands that
need can recruit: It is not necessary to be a "professional recruiter."

Given some experience with recruiting, managers of Computing Services

organizations can recognize capability and charisma as well as executive

search firms can, and that is their stock-in-trade.

w
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in any flashy recruitment effort

Recruitment should receive continuous management emphasis; All
hiring organizaéions need an‘hnbroken flow of applicants to reduce the
time of position vacancies and the‘time needed to activate recruitment
‘sources. On the subject of management emphasis, a personnel consultant
recently noted that '"systems directors who devote less tham a quarter of
their time to personnel recruitment are probably unable to do their jobs
effectively. u8 That is a much higher level of activity than most managers
devote. And ‘yet, there is no substitute for attention to personnel
activity. People cause systems andoactivities to prosper. )

"The whole rationale behind recruiting assumes that there is a .
challenge (Q pobitibn, a cause, a situation) which will interest people.
A ﬁeddler finds it impossible to sell from an empty wagon; likewise, we
should exbect troubles trying to sell a poor situation to recruits.
Also, if the situation is misregreeented -- or if there is no folldwfup

interest in personnel motivation and retention —- there is little merit '

-

¥

And then there is the matter of money.: Money occupies enough
interest in the recruitment process that it cannot be disregarded. A
challenging position can go begging for applicants if the salary has been
established too low. The successful recruiter is, quite frankiy, going
to have to be in a situation in which the compensation package offered is
competitive. Participation in salary surveye, and the subsequent careful
analysis of results, will help buikd a rational evaiuation process to
help determine the dolla; size qf offers and of existing salaries.

The successful recruiter for higher education needs to be comPetitive
in other wa&s as well, incluéing the cultivation of a positive attitude.
Every installation, every location, and every institution has negative
factors. Dwelling on these can ruin the salesmanseip necessary for

successful recruiting.

-

*

In conclusion, the successful recruiter -
«egtablishes contact with as«iarge and-as representative a
group of applicants as possible.
s screens the applicants, selecting the best for persena;

interviews
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. +establishes the personal interview in‘an.atmosphere of informa-
tign*to be supplied to thé applicanf
*"gells" the situation by emphasizing the positive features of
the situation 5 ‘ h
‘retains and projects enthusiasm for the institution.
Administrative computing for higher education has many challenges
facing it. One that can be met is the shortage of qualified people. It
can be met with greater attention being paid to- key personnel activities:
consistency and vigor in personnel\@evelopment, emphagis on personnel

motivation, and optimism and perseverance in personnel recruitment?
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_ COMPUTER CENTER PERFORMANCE MEASUREMENT:
A CONCEPTUAL APPROACH -

Dr. George Pidot, Jr.
Temple University

- The purpose of this paper is to discuss some of the concepfua]
issues behind tHe use of performance measurement criteria for
adminisprative computing which is the basis for a proposed
implementation at a large urban university. We accept up front
~ that there is no “right" way to design such a mezsurement‘ ‘
scheme. It must reflect the peculiar needs of an institution
and the management style of 1its adminfstrqtors.
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Computer Center Performance Measurement: )
A Conceptual Approach

Dr. George Pidot, Jr.
Temple Uhiversity -
Philadelphia, PA 19122

Temple Overview i
. { ‘
Temple University(is a large urban university with over

30,000 students enrolled for credit and 1,000's more in con-
tinuing education. programs, spread over several campuses
from the main one in North Philadelphia to downtown, to the

suburbs, including a medical center with a major hospital.

Computing functions from;a central location which is
facilities madaqed, a newly fofhed hospital ceé£er, multiple
remote sités, 2 - 3 dozen minis in usgr'shops and dozens of
micros. Academic mainfrémes include a pair of CfBERS sup-
porting over 260 termina.s. Administrative work is'done on
an IBM proceséor with 10 billion bytes of disk storage,
running under O0S/VS1l using CICS. We are currently
installing an aaministrati network of 156 terminals to run
our new systems in an on line modé using the TOTAL data base'
manager and Easgtrieve report writer. They include a full

~\function payroll-personnel system and an integrated student
information system including records,‘enrqllment and

registration; financial aid, student billing, accounts

N
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receivable and admissions. A facilities management firm
operates the main unit and is doing development work on the
two new major systems. L -

© -
’. -

Computing Governance

The Office of Computihg and Information Systems is the
University entity responsible for planning and oversight of

all data and word processing throughout the institution. It

.administers the facilities management contract, reviews all

equipment acquisitions, oversees major systems developments
and is generally responsible for executing Uniyersity com-
puting pdlicy. The Direcﬁor is a combination of éuditor,
gdvocate, coordinator, referee and ombudsman. In the pre-
sent context, he brokers computing services while assisting
the usef cdmmuﬁity in formulating its goals; Both to exe-
cute the formal requirements of contract administration and
to assure most effective use of limited resources, in the
face of widely divergent competing demands, performance

. -
measurement is central. The presegg‘diﬁpuséion focuses on
adﬁinistrative processing, but many of the same issues arise

in the academic system.

3

Like many‘other large nonprofit institutions, the
University is governed by a veritable alphabé; soup of com-
mittees in a pseudodemocfatic fashion. Nowhere is this more
the case than with computing; which has generated an ela-
borate éovernance structure all its own. This arrangement
tends to generate widespread participagion with a ninimum of

responsibility on the part of anyone. Occasibna;ly, outspo-

ken individuals deviate from the rules, thereby causing

189
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confusion and generating progress. This has singular
implications when one examines the institution of perfor-

‘mance measurement.

Administrators are énchanted with the "magich of

computing, even while bemoanihg late production.ruﬁsggpd ‘ }
slow systems developmentt Their historical approach has
been to throw computing, especially hardware, at problems to‘
make them go away as }f it were a panacaea.':While they are
quick to critize non performépce by the center after the
fact, they are less eager to define hard and fast standards
for operations let alone developments} particulérly if their

own actiwvities will implicitly be measured and affected by

i
3

them. ‘ ;

Market View

Conceptually, we may view a University computing center
as functioning like a firm in the marketplace, purbgyinq
needed services to its academic and administrative users from
whom it extfacts fees necessary to recover its operating
expenses. In this view, the successful director ié one who
ccorreéctly assesses what his users want and plans so as to
provide it at minimum éost. ‘One might even envision a
reward scﬁeme tying some element of ;ompensation to the

"profitability" of the operation.: S |

A rrariety of cost allocation and chargeback mechanisms
are derived from this paradigm, designed to make computer
centers more or less responsible to their users. To a

degree, the use of performance measurement is an alternative,

ERIC N
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or possibly a complement, which recognizes the practical

diffidulty,\and political unreality, of implementing these

approaches in some academic communities.

One problem with the market approach is that it is pre-
mised upon the sovereign consumer who knowledgeabiy chooses
among alternatives. In fact, most academic administrators
today have at best a faint notion'of what to expect from

computing and want little to do with it.

Ideally, chargeback provides management infgrmation to
the center director while encouraging economy on the paft of
ali concerﬁed, leading to the seiection of the most cost-
effective options with;h computing and between it and
alternatives. .Even in its iess botent implemehtations such
as cost allocation, there is an awareness of ones impact on
resource use which ameliorates the otherwise unslaked demand

for more service while simultaneously encouraging support of

the necessary budget.

The épproprfateness of the market model is strained in
the academic environment where theré is no profit incentive
and the multiplicity of nominal institutional goals is
poérly defined. Management oversight is often diffuse and
in times of budgetary stress iikely to consist of mandates

rather than reliance on budgetary autciomy. Particularly in

the administrative arena, there is strong interdependence

among uses and users which mitigates against untrammeled

freedom of choice. 1In fact users are not viewed as equally

"important or meritorious, and_there is a preference for the

171
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seéurity of the known mandate rathexr than the unsettling

risk of innovation or free choice.

Tgmple lies near the extreme of nonreliance on the

market gaseé approach. At the present the center director

juggles his resources to meet the perceived needs of key

users which are negotiated in a highly politicized =

environment. On the one hand, given the absence ‘'of clear

cut expectations, he does have comparative freedom to func-

tion as he believes most appropriate. On the other hand, he |
know he can anticipate endless administrative review - i
generally long after the fact-by individuals not well versed. - ' !
in éompﬁtiﬁq who will try to secoﬂd guess him.

Fiscal Climate

Most academic computing centers function “in an environ-

1
ment of fiscal austerty. They simulatnaeusly are pressed {
for more services while finding their budgets threatened. '
It‘iS'essentiql to devélgp a mechanism refiecting to the 1
user the impact of his potential-decisions on computing J
resources, and educating the top administration on thé real |
effects of: proposed budget cuts. One oqght to distinguish

strategic budget games in‘which one threatens sensitive ser—

vice reductions to generate short run savings in ones own

arena from the need for a genuine assessment of long run total ‘

cost implications of alternative resource allocations.

A particularly vexing question in the tight budget

|

<

|

' i

environment involves the solicitation of new uses/users . ‘

which you believe would benefit from computing services.

1
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This is exacerbated if they involve politica]{y weak depart-

ments or unpopular causes. One has an ‘institutional respon-
sibility to educate administrators on the benefits of new

-

applications without becoming a computational Don Quixote.

Chafting progress in systems development is especially
complex. The high level adm{:iftrator whose cachet'is =«
necessary for acceptance is removed from the process which
is attended to by operating level individuals who lack the
broad perspective and tend to protect parochial Hntepesfg
and maintain old ways of doing business. The process is
also victim of the Smith/Jones phenomena. If the Jones
systen has a feaéure I waﬂt it and if tbe Smiths use that
procedure we:couldn!t adoﬁt ;t{ The elaborate commiLtee
structure tends to lead to the Chinese'ménu approach to
systems definitions in which thé box marked ‘'all of'thél-
above' is inevitabiy selected. The center director must

adopt a position somewhere between the benevolent dictator
. . &
who knows the 'right' answer and completely caving in to all

- -

requests.

.Regardless of the mechanisms for for judging and deter-
mining performance, ultimately one requires high level deci-
sions on the allocation of resources to computing as a
qhole, and in particular to tﬁe development of major new
initiatives. In fact most instituions do not take a unified
Jigw of computing resources and practice s§me form of incre-

mental budgeting. This leaves the center director to com-

pete with other unit heads withqut clear cut directives. 1in

oy R
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this environment one frequently finds that major users are

trying to wrest dollars from the center while simultaneously

. pressing for new systems to relieve their service burdens.

Performance Criteria

Y

A well designed sét of performance Eriteria should serve
the dual functions of providing a mutually compatiﬁle
operating envifonment as well as after-the~fact accoun-
tability for bothz&he purveyor of computlng services and the
user. Clearly the center needs a set of marchlng orders
which defines the user's realistic expectations and is con:
sistent with available resourceé. Perodically actual per-
formance must bg assessed égafnét these standards in an
objective fashion. Equally significant, however, tﬁe user
must commit to a set of directives whiech describe his own
contributions to what is in fact a joint activity. User
nerformance shodld also Be monitored and evaluated, both to
assess accurately xesponsibility for failures and to provide

a basis for system modifications to avoid them in the

" future. Higher level'manaqement may be at least as
!

interested in using performance data to examine the qsers;

-~

use of the system as the center's maintenance of it.

4

t

Particularly in an on-line, data base environment,

responsibility for data q ity and timeliness must be

clearly assigned. In many cases, the naive user may be his
[ ]

" own worst enemy, and the center must be prepared to proEth

him from himself.

o

The existence of facilities management, as opposed to

o
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in-house, does not significantly after the need for perfor-

mance measurement. It may however, heighten the perceived
t

need for assessing performance and strengthen the sense of

accountability, particularly if payment is affected by it.

One difficulty with actually assessing performance is

that in a public forum users may subscribe to goals which

-

are consistent with qenerally recognlzed University objec-
‘F_-—— —— - — e Ty T o S x ’. N
_ o~

tlves while privately assessing performance by more -

parochial criteria. Far from preferrlnq objectlve

‘c»~

accountability, the powerful administrator may be happler

‘with the backroom agreement which satisfies his narrow

demands of the moment.

Particularly if part of the‘evaluation consists of post
EQS questionaires ﬁo elicit feelings of user sentiment, one
may find that the assessment itself is inconsistent. Wh;le
surveys are-imgortant, one should recognize their common
failings of poor and biassed responses, in which most recent
if less s%gnificant, events loom large in the users mind.
Anonymityiof answers may also lead to irresponsible

commentary, particularly if the users themselves have per-

formed poorly.

One intriguing query reminiscent of the 0ld question
whether, a sound is made by tree falling in an uninhabited

forest is whether there is a failure to perform if the user

4 .
~doesn't perceive one. If a system recovers from a problem

unknown to the‘user, is that a 'problem' to be reported or a

plus for the system. Conversely if a user fouls up due to
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an unwieldy system, is that necessaiily the user's fault?

Charging Administrative Environment )

It may be instructive to contrast the academic user com-

munity with the administrative. At least at Temple, the
former aréxgeneraliy more satisfied wiéh the current state
of computing services. This is primarily due to théir
superior technical understanding and their abi;ity to enun-
ciate preciéely what they want. In general they want a

stable utility for their use and their only cry is.'more'.

Administrative 'users' never come near the computer,. don't

speak its language and have a hard time knowing what it is

reasonable to. ask from computing. Traditionally, computer

-

centers provided education and documentation to enable aca-
i
demics to solve their own problems while keeping administra=

tors dumb so‘thef} services would be needed.

Changing hardware and software technology will pro-
foundly alter the éituatioh. On-line syvstems will obviate a
major source of dependence in data entry. By the same
token, the§ will generate new demands for reliébility, reco-
verability and backup. A.well designed report generator may
similarly reduce prablems of .data exit‘- commoﬁly referredﬁ
to by the euphemism 'special requests'. This will enhance
the need for documentation, ééucation, and security. The
emergence of fourth generation lanquages will even shift the
locus of new system’ generation from the center(to the user,
especially in a data basg environment. This may enable the
emergence of genuine MIS'(ménagement information systems) as

opposed to QIS (operational information systems). The goalﬁ

S b/ : | L
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will change from one of measurable identical throughput to \K

one of flexibility -~ "I will never do the same thing twice",

-

The movement away from batch processing will reduce
pFoblehs of sch;dulihg and create a new problem of
. synchronization. The administrative work load will no \j{\\
longer be neatly predictable and malleable, rather it will
be ad hoc and ‘peaking. This.will make machine usage less
efficient which is pfobabli désirable given the relative

4 >

trends in people and hardware costs.

Analogously Qe will see the proliferation of micros and
min;§ in administrat}ve offices. hhy do people who don't
currently know a bit from ; byte want to operate:their own
hardware? Are they crazy or do they know something that we
don't? Big machines are by most standards technically
superior and probably cheaper. They could do almost
anything bétter than the little ones... but they.don't. The
key is that distr}buted processing offers a feceling of
control over ones own destiny which has been notably absent
from ce?tralized cohputing. In the broadest sense, if we
define success as making the users happy, then the apparent
flexibility and user friendliness df small machines may well
make them morévffficient. Paranthetically this should make

. users more tolerant of computing center problems. "A bursar .
with an Apple II on his desk is more likely to sympathize
with the message that a head crash has delayed the

receivables run. In sum, the academics and administrators

are becoming more alike in their demand for services.

177 | ‘
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Concerns . .
A significant concern in the implementation of péerfor-
mance measurement is the ‘potential distortion of incentives

caused by stressing quantitative indices. If taken

literally, emphasis on volume measures could make efficiency .

enhancing modifications appear unattractive. In a broader
sense it is no longer clear that machine efficiency is the
most important goa}. I£ may cost more people ﬁbney‘than.it\
saves in haranre dollars to produce optimizéﬂ COBOL code
making minimal demaﬁds on storage. Particularly as one ‘
moves into\on—line processing, can one even séy‘Whether a
user ctonsuming more machine cycles is bad (chewing up the
machine) or good,(makinq use of computing). More impor-
tantly in a system stressing mechanical measures one may

fall into the trap of centrally planned economics where

quality and innovation are sacrificed to meet the targeté.

Ironically the ultimate goal of performance measurement
should be its own dissolution when we reach an era where

users are all self-sufficient and independent, plugged into

a utility\which provides power on demand.

- 1] -
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? A s Performance Criteria for Administrative Systems Services

John T, Schmitt, Executive Director/

: ' Temple University Computer Activity,

Philadelphia, Pennsylvéﬁia

This paper suggests criteria by which the administ}ative systems

services of a university computing center mi

NN ©

o . The: paper outlines a variety of measures for gachnéategony.
. VT

Potential servicés fall into two broad categoriés:\
) |

ght be' measured.

o e. Production activities - services associated\with the
{ ‘ * |
N . H . . .« . o)
b ongoing operation of existing adm1n1strat1vq systems; and

o t
support of the user community via existing mechanisms;

e Systems development activities - services orﬁen%ed to the

modification and enhancément of administrative sytems,

¢

' .and creatfon of new facilities and modes of operation.

.

The pap;s?defings a numﬁgr of criteria in each of the above areas
and squegts mech;nisms for arriving at measurable objectives in
each, catégony‘aéainst which performance can be monitorad. The
. ‘ ahproach suggested e;courages a continuous process of goal
M Q . <
‘definition, service delivery, user feedback and subééquent

redefinition of needs.

\
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LNTRODUCTION : \

This paper suggests criteria by which the performance of an
institution's admini;trative‘computer center might be measured. The authors
bg]igye ghqt_cpmputgpﬂ;entgrlaqtiyities are best measured against a series
of public, quantitative goalg and objectives. Such goals and*objectives

must be developed through thi cooperative effort of the computer center,

1

i

the user community, and sen1?r institution executives.

Computer center activitjiies in suphort of the administrative community
can be divided into two broad categories:
¢ Production activ?ties - activities associated with the operation
and execution ofjexisting administrative syste@s; ’ ‘
¢ Maintenance, us%r liaison and systems deve‘ogment activities -
activities direéted to the modification, enhancement or |
development of 'administrative systems.

<

PRODUCTION ACTIVITIES

Production activities are those activities associated with the

3 L

coperation of existing computer programs and systems. Such activities are

usually performed by a computer center's operations group and usually
invdlve production contrJl and computer room staff. In general, production
activities are regular and easily measuredlby a few simple manual procedures
énd by measures derived'd%réctly from the operating system. This section
details a number of measures which can be implemented simply and quickly and
highlights measures which are appropriate to the performance evaiuation of

>

interactive systems. -

t
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X

The author§ recommend that performance be measured by broad categories

of users. One suggestion for such user categories is:
/ ¢

o Student information related systems

- o —Finance systems -~ -~ - oo - ot o T e s
¢ Human resource information systems

9 Other systems

The precise definition of the systems to fall within each of the above
categories (or the categories themselves) should be made in accordance with
the crganization and.management traditions of each institution.

1. Number of Scheduled Jobs by "User Family"

\\\ , e A scheduled- job is defined as the execution of a pre-

y i —existing program or system which is requested as part of the
computer center's normal scheduling procedure. A "budget" can
be‘developed for the number of scheduled jobs to be executed
each quarter. Computer center performance can be measured by
comparing the actual number of scheduled jobs executed, in the

quarter, against the bydgeted-number for that quarter.

© 2. Perceny On-ije Delivery for Scheduled Jobs by "User Family"
This measure compares the number of scheduled jobs
' delivered on time'(i.e;7 at the- time requested by the user) with
2 the total number of scheduled jobs‘executed. Tﬁis is é measure
of the computer center's Ee]iabi]ity with respect to the delivery.

— v i

of administrative systems output.

[d

3. Number of Unscheduled Jobs by "User Family"

An unscheduled job is the execution of the existing program

or system whose execution is requested apart from the computer
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&

5,

Additi
interactive
performance

8.

is criterion measures
the computer center's ability to execute ad hoc qugifjlféé
"budget" can be developed for each quarter, and the computer

center's performance can be measured by comparing'the.actué]

center's normal scheduling procedure,

_number of unscheduled jobs executed against_budget for that
quarter.

Time -in—-Queue for~Unschedq1ed~Job§

This criterion measures the number of days required to
return output from uﬁschedu]ed jobs. The “Eime in queue"
dﬁstribution‘is a measure of the computer center's ability to
respond rapidly to unscheduled user requegts. The di;tribution
shows the number .of unschedu]gd jobs which fequired: 1,2,3,...

thru "n" days to be executed.

Percent Hardware Avai]abi]ity

This criterion.meqques the percent avai]abi]it& of
computer hardware. As such, it is a measure of the }eliability
of the hardware/software configuration which supports the
administrative community. The measure compares scheduled hours
available with actual hours available.

onal measures of performance are required by extensive use of
aqministrative systems. §gwgnsﬁgge§£ed interactive

W oaemw pes - 2t s l

. o Y. .
criterial are:

Number of Interactive Transactions Processed

This criterion measures the number of inquiries and updates

processed by various interactive systems. This is a measure of

.
4

. 182, ’,
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the computer center's abilitv to pbbcess.interactive system

work léad. A "bhdget" for the number of transactions to be
processd can be developed for each quqrter; the actual number of
transactions processed in thaf period can ther be compared
against those budgeted.

7. Response Time

Response time is a measure of the time ‘required for an

intenag&jve system to process an individual transaction.

Reéponse‘z;ﬁé\ﬁ\ usually measured*by the computgr‘s operating
system 6r transzzi;;;\ﬁéhit.r. Typically, administrative
systemé‘strive for responseQ;;;;\aﬁ\tH order of 5 seconds or
less. . ) ‘ e\\\\\\\\\\ .

\:
8. Percent Availability of Interactive Systems Centra] Site

Hardware ) .,

This criterion is a measure of actual versus scheduled time

available for the central site computer hardware. This measure

¥

is similar to the performarice measure outlined in 5 above. Since

a failure of the ce;;fal site hardware implies failure of all
interactive systems support, this measure should be maintained
separately as an important measureiof interactive systems
reliabi]}tyﬂ

-

g, Number of Network Failures

This criteria measures the number of equipment and software
failures associated wifh individual terminals and contro]lefs

within the administrative communications network. Network
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equipment failures constitute a measure of reliability of the
interactive system hardware from the -perspective of the
individual user,

C. MAINTENANCE, USER LIAISON AND DEVELOPMENT ACTIVITY

R These activities are usually performed by the tomputer center's -
programmers, analysts and managers. ’These activities cover a broad rénge of
functions including programming, system design, system specification and
user liaison, Activities included under the general title‘of maintenante,
systems development, etc., are generaily more, Qifficult to measure in a
statistical sense than those associated with production actiVit%es. Man-~
hour budgets by quarter can be established by each of the broad categories
by- "user family"., Actua] man-hours ded1cated to these tasks thus become a
meaningful measure of the computer center s efforts by type of function by

user category. Some suggested categories for measuring activities, are:

1. Remedial Activities

Remedial activities are those activities associ‘ated with

\\\\\\\\\\\\ the correction of production failures, drogram fﬁ?]hres, input
\\\\\\\\\. errors, etc. In essense these-are "fire fighting" tasks required

\
to\ﬁéwntglg\tte smooth operation of administrative systems. ‘In
"ideal wor]\*\Such activities would not be. requ1red however,
in the "real world" activities~such as these occur frequently.,

2. Maintenance Activities \\\\\“\\\\\\\\\\\L\

Maintenance activities include such functions as design,

. programming, documentation and operational changes mandated by

>

external agencies to existing administrative systems and

i

b~
o
Ha
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programs. The key to the definition.of this category is the
mandated nature of such changes; As an example, pay rate

changes mandated by union negotiations, or grade changes

mandated by the f;cu]ty seq&te are considered maintenance
changés. The authors suggesﬁ\pwo sub-categories._be defingd:
e Small scale maintenance ; those maintenance activities
whiéh require less than 10 man:days ef fort;
e Llarge sca]é maintenance activit}es - those maintenance
activities which require-more than 10 days effort.

3. Enhancement Activities

Enhancement activities include such funcffons as design,
. programming, documentation and operational cﬁahgeg\géde'on

request t6 enhance the value of a pre-éxisting admin%sgrative
systém or program. Key to definition of an enhancement is the
non-mandateﬁ or voiuntary nature of the activity. The autﬁdns
suggest that’enhancement activities also be circumscribed by
some man-day limit on the size of these projects. For example, \
enchancementg might be defined as those projects or changes _ .

which require fewer than 90 man-days effort.

4. Ad Hoc Requests

T Ad hoc requests are essentia]ly small scale requests for
special reports or processes thch may invo]ve(programming or-
extensive job set-up for pre-existing programs. Such requests
typically require close coordination bethen user 1iaison,

programming and production control staff. By their‘véry nature
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ad hoc requests are small sca]e\(usually fewer than 10 days,
more Itypica]]y fewer than 5 days). ‘

A further qualification on the concept of the ad hoc
request is that it typically requires that data be extracted
from existing data files (data bases) rather than the
implementation of programs or procedures to provide data to such
files.

User Liaison Aqtivity

This is » general category for adminiétrative systems
activities and includes such activities as genera]ninteraction
between computer center staff and the admin;sfrative user |
community. Typical activity includes production scheduling,
user training, small-scale feasibility studies and the
pregaratioh and refinement of user documentation. Feasibility
studies~conducted within th{s category ~are typically small-
scale; i.e., fewer than 10 to 15 man-days duration. Larger
feasibi]ify sfudiés should be included under the category
"Systems Development". ‘ |

Systems Development

This category of actiVity_inc]udes such efforts as design,
specification, programmiﬁg, and documentation of new
administnativé'applications. The category also is designed to
include largg scale enhancement activities; i.;.‘those requiring
more than 90 man-days effort. -large-scale feasibility studies

(those requiring more than lsnﬁﬁn-days) are also included in_

this category.

pon
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D. OTHER PERFORMANCE CRITERIA

In addition to the criteria suggested above, the authors suggest that
two additional measures of performance be instituted. The first of these
requires the joint development (user and computer center) of major
objectives and goals for a planning year. Typically, these goéls would
iqc]ude implementation of a ﬁajor administ}ative system, or the completion .
of a major pﬁase in the~development of a major administrativg system. Other
goals and objectives which might be included are major improvements in user
documentation, etc. By their very naﬁure, these major objectives and goals
are not gasily quantifieq. .

The authors }ecommend tﬁat such goals and objectives be succinctly
stated and be'liﬁited to no more than 8 or 10 such goals and objectives

——during-a p]anniné year.

The authors recommend that a user attitude survey be developed and
administered to the administrativg user c0mmunity; The survey instrument
should be short (no more than 20 qqestions) and allow ample opportunity for
users to express opinions of suggestions. The survey instrument should be
administered to three broad categories of admjnﬁstrative systems users:

¢ Senior manag;ment

¢ Supervisory staff

¢ Clerical and office staff directly involved in iﬁteractions with
édministrative systems.

Y

By stratifying the survey, administrative systems performance can be

measured as viewed by three different levels of users. Differing
perceptions between and ahongst the surveyed' categories can highlight the )

impact of strategic decisions on tactical operations.
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PEOPLE & CHANGE

Success in Implementing Aaministrative Systems

v

. DR. CECIL HANNAN
DIRECTOR, ADMINISTKATIVE SERVICES
SAN DIEGO COMMUNITY COLLEGE DISTRICT (SDCCD)

SAN DIEGO, CALIFORNIA

DECEMBER, 1981

-

K.“,~>M»The~keymto,sﬁgggggﬂiq!}mp}gmegﬁing adﬁinistrative systems in higher
education (and probably ;ny place else) is Aéaling éfféééiQéiy'with °
people in relation to change. It is alreal challenge to convince people
in user departments to analyze and articulate their reai requirements, to
cooperate in choosing an alternative solution, and to‘chanée their way

) of doing their job, all while they also mps£ continue doing day-td-day
b?siness as usual. We believe that we Have aécomplished ppis at the
San.Diego Community Colleée‘District (sbcCD), implementing successfully

[

three major new systems over the last two years with another in proces§

-

at this time,
\ I v

The following represent the key elements in these successful efforts:

1. Top~Level Support
2. General Requirements Definition
3. Prototype (Baseline) System

4. User Task Fotrce

5. User Liaision -

V&%




ok

194 ®

-~ The SDCCD Environment -
The SDCCD is a large, multi-campus district with a totalnbudget approaching‘
i $100 million. The District consists of five major academic units:
o Three two=year colleges:
oo City College

R

00 Mesa College

00 M%gémér College
o Two édult education divisions:

oo Educational & Cultural Complex (ECC) L ! .

oo Adult Eﬁucation Division | o
‘The District'é total student enrollment excéeded 100,000 students in the
fall term of 1%2}: about half being college students and the other half

e ] being adult education students. The District employs a total of 5 to 6 '

. thousand- people.

The District's cencral adminis;ration is'lead by a Chancellor with a
cabinet:consisting of Directors, representing each of the yarigus

functional operations, e.g., Student Services, Business Serviceq, etC.,

and the Presidents of the academic units.- gompucing Services‘repor@s to
tﬁe'Director of Administrative Services, who is a member of the Chancellor's
Cabinet. Computing Sexvices is staffed and managed under contract with

Systems & Computer Technology Corporation.

Computing Services supports both administrative systems and academic

comput{ng‘with advice from a governance structure consisting of a Computer
. o N

Policy Lommittee, and Administrative Systeme Advisory Committee, and an

\‘1‘ . . ) 2
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—
. Academic Computing Advisory Committep. Computing Services has a staff of
27 people operating a Univac 90/80 central computer with a District-wide

telecommunications network of over 120 terminals. The budget for Computing

Services is approximately $1.6 million. .

The following indicates the significant computdng events over the past few

: /
years, and projected- into 1982:

A 7/01/79 Implemented the batch IAIL Payroll/Personnel System. : T

4/01/80 Implemented on-~line capabilities in Payroll/Personnel.

y
9/01/80 Began implementation of SCT'e on-line, data base ISIS \

-

with the Master Catalog and Class Scheulde.
- » wema - . Mo b e - - . e — - . ‘

9/01/80 Installed a-major hardware upgrade. '
12/01/80 Registered students on-line.

|

|

+

9/01/79 Entered into a Facilities Management Contract with SCT. T
. 1/01/81 Implemented SCT's Fund Accounting System (FAS).

|

<

4/01/81 Completed implementation of ISIS.

7/01/81 Coumpleted implementation of FAS.

2/01/82 Implement SCT's on-line, data base Budget Preparation System.
+ -6/01/82 Implement SCT's ISIS for Adult Education.
= N )
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- The Keys To Success —~

\\\ . .
There are many reasons for tils—success_in_implementing systems. How-
——E.__T__‘

———

ever, we believe that the key is in dealing effectively with peéEIE—IE__‘

relation to change. The following are some of the impoftant aspecté of

. this-whole systems implementation process:

1.

_Top-Level Support - There was a concensus of Board members and

LA

Ebp administrators that new systems must be implemented to meet

the operational and management needs of the 80's. This tran-

slated into the allocation of all the needed resources, people's

~ time, political clout, and dollars. There was also a great deal

of interest and involvement in thesé projects at all levels.

This attention enhanced the prospects of success. In addition,
there was a realistic uﬁderstand;ng of the tdmmitments required
and a willingness to take the time to make iqéelligent deciﬁions.

General Reqpiremedts Definition - Agreement was reached early in

the process on the genergl requifements in the various areas at
a_general level. This allowedfthe examination. of alternative

approaches apd the selection of one at an early point in time.:
The District decided to -acquire professional assistance in this
process and to ad;bt the approach of seeking out andlinstalling
a ".ase~line" system which would meet the highest percentage of

the District requirements It was decided that only q@néatory

changes would be made initially and all other changes made‘after

%

the system was in operation. There was dedicated involvement by

the key users who were willing to work hard to achieve concensus

" on these general requirements.
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s . 3. Baseline System - The selected baseline system in each case was t
! © - . -
than quickly installed s is' on the District's computer: $ﬁis T .
allowed the definition of detailed requirements by use of this ' . .

”

TT——-—— _baseline system. This established credibility with users and
* T ——

— .

facilitated the detailed speézfizﬁtions‘processw,_lhgg*paft of e
‘ - T
the process was greatly facilitated by user-oriented and service- -

oriented Computing Services and Contractor staff. The faét‘bhég . S .
. b a

the baseline system was working someplace else made the new system -

less abstract which gave the users confidence that it would also - ; Lt

.

work here. The users could see that progress was being made and .,

bR -

that the probability of success was" good. K N

4, User Task Force - A Task Force.of users with a use; as Chairperéoﬁ i R

was established at the initiation of each project. Jhié gfoup L

~ t

became a part of the process, the gacal point for decision—making) A

9‘.

planning and fraining and é commuqications channel to all énd -
users (which in our case numbered in the hundreds). The seleééidn ‘ R
of these users was careful%y and thoughtfully carried out by'tgé ' H
? top administration. A commitment of up to 60% of an individpal'é
time ﬁor months was undérstood and accepted byxyh;}individual ggdf gy L

g his superior. Theimportance of the Task Eo:qé‘w;rk was'streéyed'“ A ';

* 3 g e

and clear guidelines were given, e.g., iny;mandatory changes, -.' . O
the training and communications"chahﬁel responsibility, etc.‘; o 'f/,
Finally, I believe theseA;éopie believed in what they wére'doing e

and had a lot of fun doing it. . ) . . . ~°: !
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5. User Liaison - A function was established, and a person named, in

Computing Services with the responsibility for user satisfaction.

This persoﬂ served as staff to the Task Force during the definition”

stagé, and continued to guide the process through implementation
N and actual operation of the system. The ferson in this position
must have a strong people orientation with solid subject matter
kqowlgdge, and be able to communicate effectively with both usérs
and data processors. The need for,\and the credibility of this
function cannot be over-emphasized. Computing Services must be
perceived by the users tp be service vriented and knowledgeable
and emphathetic with user problems. This spirit is what.really
made it happen. \

#—‘*"M’ )

“We started this process with c nd—increddlous user department

————*Sfﬁff‘aﬁbﬁgére utilizing ineffective and inefficient first generation data
processing systems. We received top-level support for a process involving
installation quickly of proven software which most closely met our require-

ments. We established a structure of user involvement and an attitude

that the computing function was there to serve the users. We restricted
initial modifications to only mandatoxy ones and had the new systems as
operational as possible. We are now pleased that these same users are
proud owners and operators éf effective and efficient on-line, data base

N
NG

fourth generation systems.
/ -




’ MANAGEMENT SUCCESS FORMULA
|

Stephen S. Roberts
Catholic University of America -
Washington, D.C.

3
.

There are four major objectives for a successful

information systems group. First, the users of, the

o

information systems should express general satisfaction

199

4—with—€he’§érviCEs received. Secondly, the information

processing department should be able to execute new
projéété, maintenance and daily production on schedule.
Third, the projects under development should be

accomplished within the approved budget. . Fourth, the

" data pfocessing staff should have a low turnover raté.

.The information systems organization that
success fully achieved the four objectives by completing
1,000 tasks within a four year period, using three
systems analysps and six programmers, working normal
eight hour days exemplifies the conference theme
"People£ Creativity and Quality with Technology".

This paper will discuss the management formula and

practices behind this success story.
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The effective management of information resources continues
to play an increasingly important _role in the survival of
universities and'colleges. Overail dependence on'information -
systems for daily operakion is spreading into each department.
The‘severe impact of missed schedules has injeqted the need for
reaiism and dependability in the ivory towers of computef |
technology. The cost of information systems has become a valid

. management concern. These factors are mandating the change from

successful technocrat to successful manager.

In order to be a successful information resource manager you
must understand the nature of that role in the organiqation.

Information systems have become an integral part of the

university operation. The manager of this ;ervice must be

involved in the university business to the extent that he can ' .
knowledgeably discuss real needs with every department head.

Without a basic understanding of departmental objectives accurate
decisions on priorities are impossible. Above the individual

———departmental—needs stands the overalluniversity direction which —

may supercede individual departmental demands.

. , The establishment of goals for the information support

service is the'beginning of a management success formula.

L

Without goals individual depéntmental pressures will create a o '

: " chaotic environment. Further definition of a management success
N ~

* H
formula qén be divided into four components. Fir.*, the service

-

f Q




provided must be reliable so that business may be conducted
relatively unintetrrupted. Second, the projects undertaken should
be completed on schedule. Third, the projects should be
completed within budget. Fourth, the information systems Broup’s

N ! DY
turnover rate must remain low- in order to provide continuity of

service and to develép an understanding of departmental needs.

The first objective of system reliability is ;he key to-
satisfied users. The issue of user satisfaction is a specific
problem that must be aﬁalyzed and sql@ed. The predoﬁinanf
aépréach to user satisfaction is to concentrate on providing the
latest téchﬁology. ﬁhile it might seem reasonable to equate

efficiency with new technology, reliability often is poor in a

new prodlict which ultimately decreases overall efficiency. Most
managers, given the choice, would select the system tQ%t
consistently gets the job done instead of one that gets the job
done twice as fast, but only part of the time. A department

v -3
should have a system that performs consistertly, allowing the
¢ [

other departmental functions to be completed without interruption

from faulty information systems.

3

Similar to many other management problems user-

dissatisfaction can be reduced to a lack of free flowing

communication. Most users have no understanding of computers and

the people that work with them. Coupled with this lack of

understanding is the increasing dépendence on information

-2 - l(u'

VY
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systems. These two factors create an unknown and threatening
environment. Unless the user can feel confident that the
information resource manager understands his business and will
take appropriate action, cdrisis proportion reactions will be the
response to0 most problems. Ask your physician to explain a
problem. He says "It”s too technical, you wou;dn’t understand
if." The same fears and frustrations of patients whose doctors .
can”t be bothered to explain problems exist for users whose
computer people can”t be bothered to explain problems in layman”s

terms. Communication between users and managers of information

systems must be open.

The concept of what a system encompasses must, take into

considerationthe—whole—department;—and—its—interaction-with

other departments w;thin the University. The information system
is only a fraction/6f a department”s activities. Too often
computer systems are technically sophisticated, but fail to
P

_. interface with the departmental organization. The design factors
most oftén ignored are paperflow, various deadliﬁe requirements,
people”“s abilities, and willingnéss to change. The development
of a successful automated and manual system is possible with
departmental participation in'design'and implementation. The key
factors are involvement, understanding, and a demonstrated

concern by the information systems manager for the successful

operation -of the department being serviced.

Y
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Most information systems managers perceive themselves as
stifled by politics. The nature of servicing a spectrum of
departments certainly creates simultaneous pressures from many

directions. The manager of information resources must rever

forget that both the computer and manpower are limited resources.
The impact of information systems on administrative efficiency
and their costs warrants upper management attention. It becomes
easier to direct .the allocétion of resources when p:ioritiés have
been -reviewed at the upper manaéément level. 'ﬁequestihg a brief
meeting quarterly, not allowing lower level substitut?s, may
suffice. After the briefing, argumentaéive departments can be'
éold that se}vice allocation is with upper management approval.

A well rounded understanding of university direction must be the

[

Being in a highly teéhnical field has a tendency to create
difficulties in communication. Data processing people in general
" have a reputation for speakinghin,foxéignﬂxgngues_andﬂbeing_,
non-conformists. The mogt important part of the success formula
is to.come down from the ivory towers of technology in drdér tc
be involved and practical. If you can communicate at the
departmental level and the upper management level user

satisfaction may' not necessarily be achieved, but relative peace

will exist.



The second objective, that of meeting project schedules, is

_important because of the impact on the university operation.
Information systems projects have a reputatipn for rarely being
“coﬁpleted on time. Three factors contribute to this real
probiem. First, resource management”s inabilit? to accurately
estimate the extent of a project. Second, resource management’s
inability to negotiate the scope of a project. Third, resource

management”s failure to reduce project interruptions.

\

The versatility of hardware and ;oftware today make it
difficult to imagine what can”t be computerized, Added to this
seemingly unlimited resource are the intense pressures from each
department for computerized serv%cg. These two factors make it

most difficult to keep from over~committing resources. Over

. . . . A o
commi-tment must be avoided if success is to be achieved.

T e -

Estimating an information systems project should be
approached as a quantitative task. The rudimentary components of
design, programming, and testing can be broken down into finite

time intervals. The unexpected problem is what sets project

estimation into the realm of art. However, many interruptions
are predictable. If systems analysts and programmers are being
célléd during the night to correct productioﬁ errors, their
ability to perform effectively on a project is obviouély limited.
If programmers are working at night in order to obtain computer

resources, control of the project continues to weaken. These
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issues must be conquered before any schedule will be met.

Late night production problems do create multi-shift
responsibilities. Howevef, this problem must be analyzed and
resolved. Batch production streams should be restartable, thus
not requiring programmer intervention. If programs are aborting
more emphasis ﬁust be p;aced onléesting. A list of truly
¢ritical jobs should be developed to eliminate~unnecessary late *“
night calls for problems that can wait until the morning. - This
" list should be dévglqped with the help of the departments. If a

user doesn”t think completion of production .is important enough

to'come in at 3 a.m. himself, why should you?.

Ry , .
Quantifying a project”s components is the basis for a
realistic schedule. The analysis of schedule failures will

‘uncover the specific delaying factors. Once the problem jis

defined corrective action can be taken. A project can be

-

controlléd if it is executed in the presence of project leaders.

When the project is under control, decisions can be made in a

timely fashion, keeping the project on 'schedule.

Many installations are plagued with long houfs between
tdrnarounds for programmérs. The causes of this inefficiency
must be determined and resolved. On-line program development and
good daytime turnaround érg the only hope for reasonable project
control. The fufure in this area looks very grim from the

perspective of daytime.turnaround. The continued proliferation
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of on-~line inquiry tools containing no resource usage limits
creates a pbtgntial response time drain. These systems should be

limited to only the most critical departmental needs.

i)

The th;rd objective“of running projecés within budget has,
become more critical in these zustereryears. The entire function
of resource management is based upon the finite limits of both
manpower and equipmenﬁ capacity. The manager”s time ié also
finite. Therefore a managémen% philosophy must be a halaace N
between desired controls and available time. éarrying thié
philosophy 'into the project justification area presents an
interesting questioﬂf How much time is spent cost justifying 2

projects which could have been spent doing‘projects?
5 .

B

Reducing the-administrative burden of cost justification

frees time to control projects, thus improving your track record. ,

A

The delicate balanceé of control versus—freedom—of-action-must—be— —

maintained, aimed at maximizing available time for accomplishing

information systems. y °

The fourth objective of low staff turnover is the final key

to management success In order to be a high performance

~ operation the gnvirbnmént must be created to expect and develop i

exceptional pérformance.‘ In general-people desire boundaries and
secretly lust after being needed. The‘salary issue is the most

predominate concern in many personnel discussions. However, at a

certain salary threshold people will be able to live at a level

-7 e




at which basic existence is not thre;tened. Above this threshold

o

_ -many other factors éome into play. Establish a career éath with .
at least annual reviews not ohly of technical abilities, but of
attitudes. The~emplbyee shoulg be required to review his own
performance realisticallxﬂ In most ca#es his own éelf
examination will reflect the areas‘for improvement and decrease
the need for the manager to originate comments gn weak
.pérformance. People should be given respons}bilities and the

' necessary background information to make good decisions. The
manaéer should seE an gxample for his staff., The minimum
expectatioﬂs for desired performence should be made clear to each
employee, and growth must be encouraged. A normal daytim%
working envir?nment should be created, with a'sA%oth operation as

the ideal, rather than all night martyrism. People will respond

if you manage and supervise.

" " Phis—success formula has evolved over a four-year-period.

Between May 1977 and May 1981, 1,000 tasks were completed by

three systems analysts and six programmers. Tbe average
exgerience lével for the systems analysts was ten yYears and less -
£ than two ycars for the programmers. The length-.of an individual
task ranged from a half day to six months. Ten syséems were
ﬁaintained during this period: In addition to the maintenance,
new systems were developed in the areas of financial aid,
work/study, registration, and telephone bill analysis.” A new

°on-line front-end was developed for payroll. A package was

-
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customized for fund raising and alumni. All of the systems are

" developed using COBOL. On-line systems are developed using a

)

@]‘ibrary of cursor addressing routines. Some four thousand pages
of documentation were written. Each prigrammer has his own
terminal for on-line program development. The following tables -

give a breakdown of activity:

ADMINISTRATIVE SYSTEMS TASKS COMPLETED .
1981 1980 1979 " 1978 . 1977
JAN 15 31 22. 17 *k
* FEB 21 - 28 . 18 7 hk
. MAR 13 30 L5 15 *k
APR- 21 . 27 8 19 *k
MAY 15 38 20 11 9
JUN 27 42 25 18 9 *
JUL 13 44 27 14 15
NG 12 32 30 3¢ 7 7
SEP 33 . 29 - 14 20 16
OCT 78 38 © 29 10 13
: NOV 25 2 - 26 36 6 . .
DEC ° L 18 1 Y 12 - °
**TOTALS 273 378 24 218 89
SYSTEMS EXISTING TASKS STASKS TASKS TOTAL
MODULES IN PROGRESS WAITING .COMPLETE 1981 TASKS
" ACCOUNTING—— ~————(—68)— . 1 8 6 15
ADMISSIONS ( 30) 0 2 6 8
DEVELOPMENT/ALUMNI  ( 53) 4 9 40 53
FACILITY INVENTIORY ( 8) 0 4 1 . 5
FINANCIAL AID ( 34) 0 8 15 23
HOJSING (749} 0 9 15 24 i )
L.IBRARY ( 20) . 1 3 2 6
ORIENTATION R )| 0 4 2 6
PAYROLL ( 69) 3 12 22 " 37
REGISTRATION { 83) 6 9 59 74
STUDENT AOCTS. (OID) ( 0) 0 0 4 4
STUDENT AOCTS. (NBW) ( 47) 6 4 90 100
TELEPHONE ANALYSIS ( 5) 0 0 0 0
* WORK /STUDY ( 5) 1 2 3 6
MISCELLANBOUS ( 49) 0 1 1 8
(507) Y » 75¢ 772 369

FATOTALS
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The serviced depantments are required to submit project

requests. The submitted projects are evaluated and placed on a

&

waiting fist itemized by department. The average number of tasks

waiting is one hundred. The departments are not allowed to use
» .
the computér as an excuse for every departmental problem. The

communication between the departments and the information systems

group is .by telephone or in person. Tasks aie.evaluated on‘the_

basis of their overall‘benefit.to\the university. Major

L4
priorities are reviewed with all of thé vice presidents each
v “ " . :

quarter. The aim of these policies and. procedures is to
" s -
determine the actual need for information systems. The

management of a limited and valuable resource is the foundation

~

of all philosophies. ) ¢

F

The analytic and problem solving abilities of the

<

information systems'group must also be focused inwardly to

correct its own operat10na1 problems along with those of serviced

. departments. In summary the management of 1nformat10n resources

- . *

“success formula is good management.

O

%4
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_ ‘ ) VISICALC BUDGETING
i - |
- UNIVERSITY OF NEVADA SYSTEM

| Computiﬁ§ Center

Reno, Nevada 89507

R

ABSTRACT

This presentation included:

1) A brief overview of the University of Nevada System budget-
ing process. “The UNS includes two universities, four communi%y
colleges, 'and a research institute. )

———

2) A description of the VISICALC packa@e software which is
available for use on several popular micrc-computers.

3) A demonstration of the use of VISICALC as a modeling tool
and‘budget p{eparation tool within the University of Nevarda

;ystém. - . ‘
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. " The University of Mevada System jncludes the following

institutions, organizafldns and research faclilities:
\

m——

r,/ -
{' FTE HEAD CCUNT
System Offices ) ) )
- (ChaNée+{orrieomgu++ng—een+én;:;y/ o

UniJefsJ+y Press) N/A N/A
University of Nevada, Reno 8,197 © 9,253

T University of Nevada, Las Vegas 7,439 10,544
T?ugkee leadows Community Colleqe 2,469 7,639

Northern Nevada Cémmuni*y Coileqe 351 1,446

f-:
V'egtern Ndvada Community Colleqe £79 ' 2,842
Clark County Community College %, v ¥

.Desert Research Insititute /A /A
TOQTAL 19,335 + 31,724 +

**(Totals were unavall)

(The above enrollment figures are unofficial estimates)
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i« The Universi+y of Nevada Sysfem is served by a centralized

Computer

Metwork, which flllS admninistrative, research and

academic neads. The network includes the following equipment:

LOCATION

Computina Center (Reno)
Computing Center (LV)
Univ of Nevada, Reno

DR! (Dandini Park, Reno)
DRI (Sfead{

DR! (Boulder bify)

CCCC (Las Veqas)

NNCC (Elko)

WHNCC (Carson City)

\

Plus various mini/micros

EQU IPMENM

Cyber
Cyéer
Remote
Remote
Remote
Reﬁo+e

VAX

Remote’

Renmote

T
171

73

Ratch

'Bafch
Batch

Batch

Ratch

flatch

Terminal
Terminal
Terminal

Terminal

Terminal

Terminal

located throiahout the state.

o

2
[k 2PN

w3 4t t S o Laaalel
L T e "“1\\«\'“

O
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I11. The University of Nevada System operates under a single
Poard of Reaents. State funding Is provided by the State

Leaislature, which meets every two years.

(4

As _a result_of a 1977 Legislative mandate, the University

Biennlal Budaoet Request is submitted in a line item format. That
is, every unique administrative, academic and research position
is shown as a separate l|line item. Al thouech formulas are used by
the State Budget Office and the Legisla*ure in developing the
final University Rudget, these formulas are not known to the
University during the budget preparation phase. As a
consequence, development of the budget is a highly iterative
process from the time a department initiates a request until the

total University Budget is aporoved by the Legiélafure.

Also as a consequence of fhfé process, the University must be
prepared to answér a myriad of "what if" éuesfions posed by the
Sfafe'Budgef Office and the State Legislature. Th2 University of
Mevada System is currently in the process of déveloping an
automated budgeting system. The elements of that system will .

include:

1. Position Control System.

Y \

2. QBudaget Preparation System.

3. Budget Modeling Capability.
s R S andtaw ot Y
Qur approach to the system development is fto utilize packace_
software, if availble, otherwise develop the orogrémsﬂ"ih—housé",
It appears that a software product called "V | SICALC" nay fulfill

our requirements for "budget modeling".

VISICALC was developed by Caniel S. Bricklin, executive
vice-president of Software Arts, Inc of Cambridoe, Mass. He
received the Grace Wurray Hopper Award on MNovember 9 at the
arnual conference of the Association_ for Computing Machinery

(ACM). - The award, given ‘in recognition of computing achievement
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mude by a person before his 30fh birthday, cites Bricklin for
"his confriﬁufions to persona! computing and, in particular, fo
the design -gf Visicalc." Brickf}n conceived the concent of the
"yisual Calculator" while attending Harvard Business School. the

-*-¥¥-wrogram-was wr-itten by Robert Frankston, now president of

' Software Arts. |

ODur pufpose in presenting this demonstration is to not only share

our ideas, but to solicit additional ideas from cur peers. With
this in mind, we will demonstrate the general capability of
| VISICALC, followed by a demonstration of a specific example of
its intended use in the University of Mevada Systen budget

‘modeling. : o ,

iv. -Visicalc consists of a matrix composed of 63 columns and 254

rows. Thus, over 16,000 individual elements are available in the

matrix. Fach element of the matrix may contain an alphanumeric

v
A
\

-y .

label; a numeric constant, or a formula.

Formulﬁg Qlfhin each element may be based on numeric constants

and formdlas found in other el#fments of the matrix. For examéle, .
+he last element in a column may contain a formula to derive the !
sum of values found in every element of that column. The linit .
of the use of this formula driven matrix rests with the

imagination of the use¥. 1In the case of problems involving

budgeting, a complete formula driven budaet could be establ ished.

When an element within the matrix is changed, avery element that

is driven by a formula which is atfected by the changed elemrent

will be re-calculated and re-displayed. .

New columns and new rows may be inserted within the matrix at any
+ime. The relative element addresses of affected rows or columns

will be recalculated to accomodate the new row/coiumn.

lf 3 series of elements contain formulas which differ only by

t+heir relative element references, they may be "replicated"

ouickly and easily without laborious rekeying.




disk for later recall or disposed to an attached printer.

|
i
l \ Data and formulas entered into the maftrix may be saved on floppy
V. Visicalc is available fgr most of the popﬁ lar
nicro-computers, such as Apnle, Padio Shack, Pet, and the new [T
Personal Computer. With the abundance of micros within the ‘
' University environment, hardware is normally availab]e. Ve felt
that a $200 investment for software which seeminn]y is an }
extremely powerful budget modéling tool, is a rare bargain. |
Alfhough there are very few "free lunches" available in data

processing, we had to give this one a hard look.

Although results are not in, we will continue to include this

software packaae within our overall plan. . ~—

1 Article,"Computer Vorld", 1981, Pacel0
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1

Modeling with VisiCale' and EFPM: A Possible Synthesis

Daniel A. Updegrove
Director of Planning Model-~Activities
EDUCOM -
. P.0. Box 364
N Princeton, NJ 08540 -
AN _ ) .
' Interest in modeling with microcomputers ahd VisiCale is not limited
to the CAUSE Conference. In fact, VisiCalc appears to be thé widest
e selling applications software paciage in history. Needless to say,
EDUCOM. has followed this development with interest, since it was only
thrée years ago, at CAUSE '78, that we announced a conceptually similar

2 FFPM, a time-shared mainframe-based system

modeling‘systéﬁ,LEEPM.
accessed by remote termincl, is used in over 130 colleges and

universities. After a brief ovérview\pf modeling systems, I would like
to discuss the similarities and differenéés between the two systems, and

then turn to a possible synthesis. o

R The Case for Modeling Systems

Y

computer-based models for college and university planning and
management are enjoying a_resurgence.3 The large packaged models for
resource allocation and prediction were found to be expensive,
inflexible, and dependent on technical eXper§s. so attention has turned
to systems that permit administrators to design and operate models
specific to their own needs. Although several institutions, notably
Dartmouth, Pennsylvapia, and Stanford, have been successful in building
such models in APL, BASIC, or FORTRAN, most administrators lack the
programming and systems design skills (or‘staff) to build models from
scratch. Thus, there is a need for the so-called "modeling system" that
provides the structure for a model without the content.

Lo % N
<l
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The desirable characteristics of a modeling system are:

[0/

4

Flexibility in defining data elements, equations, and reports.

Interactive access for changing assumptions, revising relationships,

and displaying results in tabular and graphic formats.

Ease of use that permits non—tedhnical administrators to operéte the
model and (ideally) to build it as well.

Low marginal cost to encourage analyxis and sensitivity testing.

Some limit on the number of data elements that can be defined, so
that useré.are encouraged to build simple, aggregate models rather
than overly détailed ones. (Keeping ‘track of détailed data is the
function of data base management systems, not modeling systems.)

-, An early modeling system for higher education, HELP/PLANTRAN, had all

these characteristics except for interactive access;: predictably, it had

limited success. The first interactive modeling systems were designed for

—-'and priced for -- the corporate market and were little used in colleges

and universities. The first widely-used modeling system in higher

education was EFPM, the attractiveness of which was due, in part, to the

~
~

VisiCalec and EFPM: Similarities

K}ow price made possible by grants to EDUCOM from the Lilly Endowment, Inc.5

~
A

N
Bot? Visica$c\?nd EFPM' have the same underlying structure -~ a

content;free matrix or spread sheet, That is, the user labels the rows and

columns, specifies the functional relationships (equations) among the rows

and columns, keys in the Qghrting assumptioné (exogénohs variables), and

runs the model to see the value \gf the calculated (endogenous) variables.

"What-if's" can bq performed by cﬁshg}ng either the starting assumptions

("what if we increase tuition 9$.insté§d of 8%") or‘the functional

v

4
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Q

Although the typical application uses the matrix columns as time periods
(most often years), neithe% system requires this. Taus, the columns might

be departments in the' same time period, or even different scenarios for the
same time period. The critical notion is thét the user starts with a blank

slate and builds his or her own model from the ground up, piece by pigce.

Both systems have another central feature in common -- an integrated

relatiqnships ("what if increasing tuition causes enrollment to decline"). :
l

“editor. 'That is, building thé model and ‘running the model are both
foreground fﬁpctions, with similar syntax. (In some systems, the model is
built using a separate'editor, then compiled, before it can Be run.)
Systems that lack this feature are difficult for non-programmers to - \
operate, especially during the model chéck-out and debugging stage.

There are, of course, many other lesser features in common. Both
systems use standard‘algebraic notation (earlier versions of EFPM used
prefix notation); both systems allow discontinuous "step" values (8% the
first year, 9% the second year, etc.); both systems provide attractive
printed reports; and both systems allow models to be saved and restored
}rom the disk. The number of similarities, shouid not be surprising given
the consensus about the functions of modeling systems. As we shall see,

the differences focus on techn;cal featufes and support services.

VisiCale and EFPM: Differences
\

The fundamental difference betwéeﬁ VisiCale and EFPM is that VisiCale
runs on microcomputers (Apple, Hewlett-Packard, IBM, Radio Shack, et .al.)

and EFPM runs on a remote host that users access via terminals, modenms,
telephones, and data networks (TYMNET and Telenet). (In fact, EFPM is
available for local installation on IBM VM/370 CMS systems, but nearly all
users use the system reTotely.) Many salient differences follow from this:

o Connect time is frfe for VisiCale, and is charged for EFPM.

A

o System problems with VisiCalc are limited to the user's hardware,

ERIC . - 214
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wher yas technical - problems for EFPM users can arise in telephone
iines, the data networks, and the remote host.

o VisiCale displays at 9600 baud; EFPM, at 300 or 1200 baud.

o Full-screen cursor control is available for VisiCale, unavailable
for EFPM.

o The calculations are performed faster in EFPM.

o Some calculation-intensive featu§es like EFPM's feasibility searches
and tradeoffs are not practical in (*he current) VisiCalc.
) N ]
o System maintenance is the user's responsibility with VisiCalec:
maintenance of EFPM is provided by EDUCOM and the host system staff.
‘0 VisiCalc users are (typically) on their own;@EFPM users ar;

automatically connected via the network to the EDUCOM user services
A

staff and to other users.

o The purchase price of VisiCalc is lower than that for-EFPM because
of the wide market available for microcomputer software‘and the lack

of user support. The EFPM subscription fee includes user support;

There are other differences in the software design not dictated by the

hardware configuration. These include:

o The VisiCalec matrix is (typically) 254 rows by 63 columns; the EFPM
matrix is 560 by 12,

2

o Calculation in VisiCalc can be row-by ro¥por column-by~column at the

user's choice; calculations in EFPM are always column-by-column.

o VisiCale requires that variables be defined in the order of ,
calculation and report printing; in EFPM both the order of

o7 |
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calculation and the order of appearance in reports are independent

of the definition order.

\ L

f

o VisiCalc allows different calculations in each column; EFPM requires
identical calculations (although conditional expressions could
simulate column-specific caﬂculations).

o VisiCalc has one matrix in memory; EFPM has two, a base " and a

"grial", wi%h built-in comparison features.

o VisiCalec reports show the column and row labels and the value matrix
o itself; EFPM has built-in functions to show absolute and per cent
©
changes, compound per cent changes, row totals, etc.

o VisiCalc hag brovisions for linkage to a separate graphics package;
EFPM has built-in graphics. '

o VisiCalc has no inter-model communication; EFPM does.

o VisiCalc runsbonly in "what-if" mode; EFPM contains the feasibility
search and tradeoff featurgs of the Stanford Trddes Model.

o VisiCalc lacks the diagnostics and ﬁelp facilities built in to EFPM,

Finally, there are a critical ‘'set of differences related to user
sqpport.and consultation. VisiCalc users, like most microcomputer software
users, are on their own with the hardware, software, and documentation.

Thg local computer store or the computer center might be able to provide
technical assistance, but not substantive assistance. That is, our "
experience suggests that access t9 a modeling system alone does not turn
people into modelers. Some people have, in fact..been modeling for years
with paper and pencil, so a modeling system is the answer to their dreams.
For many business and planning officers; however, successful modeling will
require both start-up and ongoing assistance.

@

-
-

&
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Not surprisiﬁgly, EDUCOM has had to provid% such service to SUpporf the
EFPM users. éF?M staff provides on-site cohsulting on model‘desién,
operation, and interprétatién; telephoné:and electronic mail assistance;
and active facilitation of a newsletter and User Group meetings. EDUNET
staff provides assistance in account handling, file storage, and use of the
networks. In addition, EFPM users have access to an online library of
demonstration models, many based on live user models,aand convenient
facilities for sharing models and institutional data.6 :

In summary, VisiCalc is cheaper, simpler, and easief to learn; EFéM is
more powerful and better supported. Can the best features of each system
be combined? We think so.

A Synthesis e

*

In terms of user support, EDUCOM is willing to offer both on-site «

consulting and cngoing support for micro-based modeling. In fact, we have
already provided such assistance for theological seminaries in a special’
pfoject funded by the Lilly Endowment. On-site ci 1sulting and workshops
are avallable at our standard rates; a fee for ongoing support will be
announced shortly. “Those interestea in support are encodraged to contact
us for discussion of hardware options (as remote consulting would be
enhanced if the micro had communications features) and modeling software

(as it is predicted that VisiCalc will soon have over 50 competitors).

In terms of sdftware power, our plan is to offer an automatic file
transfer and conyersion capability, so VisiCalc models could be "up-loaded"
to EFPM to take advantage of the diagnostics, .report writiﬁg. feasibility
search, and graphics features. In this way, usérs could have the advan-
tages of both systems. This capability should be available by ?all, 1982,

Organiiations like CAUSE and EDUCOM exist to promote cooperation and
“resource sharing. A powerfui mechanism for this is a data communications
network. Networks can be even more powerful if users have microcomputers

rather than ordinary terminals as their links to the network, and if the‘
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microcomputer software 1is compatible with the network software. Finally,
our EFPM experience suggests that a central user services staff is
necessary for many, users, panp}cularly the non-technical administrators

most in need of computer models. It is this combination of micros,
o . : N
networks, and user services that EDUCOM envisions a8 the ideal environment’

for modeling ir the Eighties.

1. VisiCaléT& is a copyrighted software.product of Personal Software,

Inc., Sunnyvale, CA 94086, ’ )
, : $ ' ' .

0y
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2. A.Mv\QOnes-and D.A. Updegrove. YEFPM: In Use Over EDUNET"., Presented

at Cause '78, New Orleans, ® . T

3. D.S.P. ﬁopkin% and W.,F. Massy. Planning Models for Colleges and
Universgtiesl* Stanford: Stanford University Press, 1981; J.B. Wyatt{
J.C, Emery, and C.P, Landis. Financial Planning Models:LCohbgpts and

Case Studies in Colleges.and Universities. Princeton: EDUCOM, 1979.

€

4. S.D: Bloomfield and D.A. Updegrove. "Modeling for Insight, Not
Numbers". J. Wilson (ed.) New Directions for Higher Education:
Management Science Applications to Academic Administration, no. 35.

San Francisco: Jossey-Bass, Septembef 1981.
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AN INTEGRATED UNIVERSITY ON-LINE/DATA BASE SYSTEM:

A REALITY

-

.Jack Steingraber, Director

Doug Kunkel, Data Base Manager

* .

University Computing Services
Washington State University

ABSTRACT

A3

«

Pullman, Washipgton 99164-1230

This paper provides a management perspective on the design of
an integrated university on-line/data base system, the core of

§ the system being a central name and address file.
.records, financial aid,

. ventory, planned equipment maint
catalog, and book circulation.
¢lude billing/receivables, purchasing/payables/receiving,

Information

can be obtained from the following areas:
student loans, personnel/payroll, ef-

student

fort certification, alumni/development, product descriptions,
stores/supplies inventory, property inventory, facilities in-

get/position control, and accounting.

enance; work orders, library
Future implerentations will in-

bud -

This pape% presents the imﬁiementation plan, the data base de-

sign and data relationships, and the benefits that are achiev-
able through an integrated on-line/data ‘base approach to a

A

university information system.

o

He

A paper presented at the
1981 CAUSE National Conference
December 1-4, 1981
St. Louis, Missouri

A}

Q
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INTRODUCTION

Washington State University decided to adopt the data base ap-
proach to system development in the fall of 1978. At that
time, the University had six major problems which could not be
solved by continuing with the past development approach. Pre-
viously, systems had beenn built to satisfy the stated needs of
particular administrative offices. Most of the systems were
independent, batch oriented, and outdated having been developed
prior to 1972. The specific problems which 1nf1uenced the
decision to change development strategies were: :

1) The entire staff of analysts and programmers
was consumed by system maintenance and minor
enhancements. Traditional programming tech-
niques made seemingly_ simple requests diffi-
cult to satisfy.

2) Customers relied heavily on the data process-
ing staff to explain the operations of each
system and train their new staff. The cus-
tomers did not have the knowledge or control
of their systems and data.

3) State and Federal agencies were asking more .
frequently for .information which crossed of-
fice and application boundaries. The 1nab111ty
to coordinate data from one office with that
from another, due to different record iden-
tification schemes and redundant or .conflict-
ing coding of the same information, forced
very complex programming to comply W1th these
requests for information.

4) Cons1derab1e university staff effort was being
spent repeating the same task in different
systems, e.g., changing an address or process-
ing a personnel action- form. The redandant
storage of data and procedures to update that
data frequently resulted in different answers
to the same question. Overlapping system def-
initions also contributed to the problem. For
instance, the personnel offices were keeping
track of positions in their personnel system.




The. Budget Office was keeping track of posi-
tions in its position control system. And
the colleges were Keeping track of positions
in their management systems. The question
of unspent salary monies was answered in
three different ways.

§) Administrative office staff productivity was
declining. The paperwork to administer the
university was burying the central adminis-
tration. Six and eigﬁt'copies of various
forms were being routed everywhere with the
attendant problems of delay and lost pdper-
work causing considerable frustration. At
a time of declining budgets when a greater
percentage of money needed to be channeled
to instruction and research, the administra-
tive functions were requiring increased staff-
ing to offset the declining productivity.

. 6) Two systems, Financial Aid and Studeént Loans,
© were so outdated that they could not be made

to comply with new federal guidelines with-
out major redesign and reprogramming. The
federal government A-21 effort certification
requirements and State legislated new report-
ing requirements for Personnel/Payroll and
inventory could not be met by the old sys-
tems. The University had little choice but
to launch a major .development effort.

Since commercially available data base management systems had
proven themselves to be reliable and cost competitive with al-
ternative methods of storing and indexing data, the university
announced a major program to eliminate the data redundancy, im-
prove the accuracy and consistency of its reports, and make
information more readily available to all administrative units.
This effort had the stated objective of increasing staff pro-
ductivity and reducing paperwork. A five-year plan was adopted
in January, 1979 to implement the new online/data base approach
throughout the university. This paper presents the implementa-
tion plan, the data base design and data relationships, and the
benefits that aré achievable through an integrated on-1line/data
base approach to a;ﬁﬁiversity information system.
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IMPLEMENTATION PLAN -

In order to free some existing staff to do new development, the
office was reorganized. The size of the maintenance group was
reduced to discourage all but critical changes. In addition,

a self-sustaining fund was established to allow expansion of
the overall staff commensurate with the demand and availability
of special funding for new development.

In order to improve data availability, as well as take advan-

-tage of the declining costs of online storage and computer CPU
cycles, the following processing priorities were established:

\

Input - Output

1. On-Line | 1. On-Line

2, Optical Scanning 2. Microfiche
3. Key-to-Disk 3. Pdper

All data would be on-line with customer terminals available: for
input and access. Tapes would be used for backup and historical
files where necessary. ‘ :

The terms '"data feeder' and '"data processing'" were defined to
differentiate between the procedures for gathering or preparing
data and the processing of data. In many instances, these func-
tions were performed by separate organizations. For example,
Central Stores, which inventories most of the university's sup-
plieés, prepared invoices as items were sold. These invoices
were periodically sent to the central accounting section of the
Controller's Office for processing. Central Stores. performs a
"data feeder" function and the central accounting section the
"data processing" function. Areas selected for initial data
base implementation were those which primarily performed 'data
feeder" functions. These included stores inventory, physical
plant, admissions, financial aids, registration, and other ser-
vice units. The logic behind this approach was that efficient
"data feeder" procedures must be established before accurate
and timely "data processing" functions could be implemented.
Daily accounting reports are not useful if the previous two
weeks of activity are not included.

‘As various systems and files were designed and implemented within
the data base, the need forldecisions and policies on behalf of

Dr
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the entire institution became more acute. A Data Base Policy
Recommendation Board was formed to develop University policy
related to machine readable data. The Board prepares recom-
mendations on continuing and specific issues for approval by

) the Provost. To insure that this Board be representative of
the informational needs of the university, the following mem-
bers were appointed by the Provost:

Assistant Vice President, Finance
Associate Dean, College of Engineering =~ """
Dean of Students '
Director qf Budget
lRegist;ar

The Director and Data Base Manager of University Computing Ser-
vices were appointed as ex-officio members of the Board to
provide technical consulting and general support. The Board
elected the Assistant Vice President, Finance, as its Chair.
Some of the types of issues that have been addressed by the
Board that affect the entire university include: . common build-
ing name abbreviations, common organizational unit name abbre-
. viations, consistent formatting of personal names, data se-
curity and access privileges, data conversion plans, uniform
‘'student and employee record identification, and central name
/and address change office procedures.
, \ :
' These preliminary implementation decisions formed the founda-
tion for development of the university on-line/data base. sys-
tem.

N 3
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DATA BASE DESIGN AND DATA RELATIONSHIPS
7N The initial step in designing the data base was a compilation
{ ) of activities performed within the Uniyversity. No attention
N4 was given to the office or organization performing the activ-
ity. Many activities are done by more than one office. These
activities were grouped into areas for further analysis zs
- shown in Figure 1. "t ‘
The different types of information required to support these
activities were identified and nine information categories
established. These information categories and their associ-
ated major systems were:
Accounting . Personnel
General Accounting Position Control .
Accounts Payable *Personnel
Accounts Receivable \ *Payroll
Grants and Contracts v ' ' Employee Benefits
Cost Sharing Job Applicant Tracking
Cash Receipts *Effort Certification
*Student Loans ! .
_ Management Information
Purchasing ;
. Institutional Studies
Supplies \ Budgeting
Equipment . Historical Records
External Services
Internal Services Curriculum/Instruction
Inventory Course Catalog
. ’ ' - Time Schedule
— *Facilities/Space *Registration
: *Property Course Roster - Drop/Add
Rental/Use Scheduling Grading
*Stores/Supplies : *Graduation
*Library Card Catalog
‘*Book Circulation Student Services
Project Management *Admissions . ,
. * ®Advising
*Time Reporting Transcripts
*Project Control *Financial Aids
Project Scheduling *Alumni/Development
*Work Order Billing .
*Preventive Maintenance .
' Addresses )
*Students/Alumni
*Employees
Vendors
*Customers
*Departments
*Currently integrated and operational in an on-line/data base
environment.
“5-
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It is important to emphasize that these information categories
were not developed around the organization of the institution.
They provide the data for activities, i.e., functions regard-
less of which unit performs the function. The data base ap-
proach supports the information requirements of the univer-

' sity as a whole.

Preliminary analysis revealed that names and addresses were
maintained by nearly every system. Everyone maintained their
oown master file, whether automated or not, of address infor-
mation., Duplications of information necessarily existed as
well as duplicative procedures for keeping the addresses cur-
rent. Names, addresses, and other common information from
the following separately maintained master files were con
solidated. ‘

Accounts Payable
Accounts Receivable
Alumni/Development
Campus Directory
Course Roster
Departmental Mailing Lists
Employee Benefits
.Financial Aids c .
Graduations

Housing Reservations
Payroll '
Personnel
Student Loans
Student Records
Switchboard

Data Base
Addresses

The concept of maintaining one address record to be used by the
entire university was strongly emphasized. The implementation °
of such -a concept requires continued cooperation of everyone
within the university.

The name and address file is the core or hub of the entire data
base. Figure 2 is a representation of how this was accomplished
with conversion of data from previous systems. Some of the
other data elements that are maintained in the name and address
file include:

former name visa type/expiration date
‘ emergency contact citizenship
., . birthdate/birthplace children

sex code degrees earned

ethnic origin contribution interests

military status - short course/seminar attendance
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FIGURE 2:. CONVERSION OF EXISTING SYSTEMS TO THE UNIVERSITY
DATA BASE
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Name and address information changes, as do most of the other
data elements contained ir the data base. A unique, never
changing, identification number for each record in the name
and address file was required to guarantee the integrity of
the data base and its data velationships. The Payroll Office
was using social security number. The Registrar's Office used
a student number. The Alumni/Office their own man number.
Campus mailing had department numbers. Employees had appoint-
ment numbers. And vendors had their own vendor numbers. One
individual ‘could be an employee, a student, an alumni, a cus-
tomer, and also a vendor. Such a person had five different:
identification numbers in five separate systems. A universal
numbering scheme was designed that would never change and be
unique for each and every record in the name and address file.
The multitude of previous numbering schemes were-discontinued.
The new number is used internally as a reference number between
files. It is the '"glue" which holds the data base together.

The unique and non-changing identifier is critical to the in-
tegrity of the data base. This does not mean, however, that
information can only be obtained through the use of this
unique number. Figure 3 presents the nine information cate-
gories and some of the key relationships that are defined.
Access to information can be made through any known access '
point. The address record identification number provides the
link to the name and address file for whatever common informa-
tion is required. Information within the data base is related
through common keys, e.g., the unique identifier.

-
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* " BENEFITS ACHIEVED :

\ w

Significant progress has 'been made during the first two and
a half years of the five year plan. In particular, the fol- ‘
lowing progress has been ﬂ@de in each of the six problem areas. . |

1)  Through the use of data base Software we are
experiencing the benefit of "program/data in- - |
dependence.”" Existing programs do not have N . |

. to be recompiled: or modified when new data
elements are added to the data base unless a
specific program uses the new element. New
data elements can be added dailyeif warranted

. without.impacting eXisting ~software. Through |
the use of data dictionary software we are
building the documentation to 1dent1fy the ‘ ’

N impact of requested changes. The $ize of -

the maintenance svaff has remained at its
reduced level .
+ .2) Emphasis on the development, of online sys- |
. tems has given the administrative offices o
a means to fix many of the data problems
themselves without the involvement of
others. " Being online brings offices closer
to their data and allows then to be more .
familiar with the workings of their sys-
tems. The involvement of our office in .
operational support of their systems is

- declining. Our Schedule and Control Group,

which sets up and monitors batch work, .is
not growing in size as new systéms are de-
velopead. .

3) Creation of the central name and address
file with one.uhiversal identification
' number is making it possible to relate \\=,

Ao

L]

personnel/payroll, student records, fi-
nancial aid, student loans, accounts re-
ceivable, effort certification, and. ac- \
: counting transaction data. Several re- ‘
cent state agency requests for informa- '
tion, which crossed system boundaries,
were.easily answered from the data base.-
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A central address change office has re- | | .
cently been established so that there is .

_one place to go to get a name/address

2

updated. Once updated, all data base
8ystems will have the new mame/address.
Txe;staff in the many offices which pre-
viously maintained names and addresses
are being reassigned to other tasks. /

Elimination of redundant versions of/the

same information in the data base has re-

vealed some of the inconsistencies #hich

have plagued university record keeping.

For instance, about 60 employees in the. .
personnel system had a different social

security number from the one used in the

payroll system. Originally about 258% of —— @ e e
the account coding in the personnel sys- |
tem agreed with the coding in payroll. .

LY

This has béen improved through shared data

base files to over 70%. Over 60% of the
employees also had student identification

numbers and 10% of the accounts receivable -

(non-students) were also employees. About
100 people in the payroll system were still
in the student records system under former
or maiden names. Cleaning up the incon--
sistencies is not complete and it has not
been without some trauma. Some offices
have been slow to accept the concept. of
shared files/data.

5)

* on-line/data base approach. The on-line
process is obviously simpler and elimi- -
nates many labor intensive steps pre-°
viously required. In addition, the in-
dividual placing the order knows imme-

Implementation of online systems im .
"data feeder" units on campus is raising
the productivity of the staff in these
units while reducing the need for large

central staffing. o

As an. example, Figure 4 compares the ‘ ‘ .
process  of placing an order for supplies Sy
under a batch/manual approach verses the N
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BATCH/MANUAL
APPROACH

Required Equipment § Supplies

Typewriter

Typewriter Supplies
Requisition Forms

(multiple copies)

Type Requisition

De11ver Requisition to

SIS o Lra]’:‘XStOI‘eS =

et
o

“"DATA BASE
APPROACH

Required Equipment § Supplies

CRT Terminal
Packing Slips
(multiple copies)

2

Enter Order )

Fill the Order

»

Process P%perwork at Central
+ Stores

Deliver Paperwork to Accounts
Payable

«

Process Paperwork at Accounts

.. —.-.Payable

Keypunch Account Transactions

Setup Batch Run with Keypunched
Data

Process Accounting Transactions

Deliver Batch Output

FIGURE 4:
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Fill the Order

Process Accounting Transactior
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PLACING AN ORDER FOR SUPPLIES
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" diately if the quantity requested is avail-
able or the item must be back-ordered, re-

«  ceives an immediate extended price for each

item as well as the total cost of the entire
order, and knows the balance of the account.
A packing slip is printed for the supplier
when the order is completed, which identifies
the individual and associated department that
placed the order. The accounting has taken
place and the transfer of funds is dome com-
pletely through the data base. ‘

Another example is the use of the data base
as- an online Library catalog. The data base
can be queried by author, title, key wdrd,

" subject, as well as other .access points to

~=-Ehtain - information about library materials.

Once an appropriate item is found, the in-
dividual can determine which branch libra-
ries have copies of the item, which copies
are out and when they will be réturned, and
zan place themselves on the wait list for
the next available copy. The individual
could check the book out to themselves and,
when the delivery problem is solved, have
the book delivered to their home/office.
All this can be done from any terminal on
campus.

During the first half of the five year plan,
nine major new systems have been implemented;
financial aid, stores/supplies inventory,
personnel/payroll; effort certification, pro-
ject/work order management,.library catalog
and circulation, alumni/development, pro-
_perty inventory, and student loans, In ad-
dition, the old student records and, facili-
ties inventory systems were converted to

use the data base and share information with
the new systems. .The remaining half of the
plan includes finishing the personnel/pay-
roll and effort certification systems, and
implementing data—base—versions_of position
control/budgeting, accounts receivable, pur-
chasing, accounts payable, and accounting.
With the new systems, Washington State Uni-
versity is in a good position to remain com-
pliant with State and Federal mandates.

°
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CONCLUSION

The benefits of an integrated online data base approach are
real. The two years of experience at Washington State Uni-
versity have convinced us that it is possible 'to significantly
increase the productivity of administrative staff and lower
the overall cost of university administration while improving
the quality of record keeping and the accuracy of reports.

Two observations are noteworthy, -however.

First, convertihg 15 years worth of past programming is expen-

sive and time_consuming, If the systems_are not redesigned to

" use data base concepts, they will have a higher operating cost

after the conversion than before. Purchased software, which
is not redesigned and reprogrammed to use data base concepts,
will also have higher operating costs. Software development
is expensive. The decision to invest in the data base ap-
proach is a long term one.

Second, the use of a central data base has major implications

for the distribution of administrative funds. In all likeli-
hood, computing costs will increase and staff costs will de-
crease with a lower net cost for university administration.

Office budgets will not be impacted uniformly. One office

may be able to function with only half as many staff while —
another office which is a '"data feeder" may face an increased
staff load. Whatever the distribution of costs, the higher

the percentage in online computing, the lower the impact of
inflation on administrative budgets. A data base must be

managed from the top of the organization 'if resources are

going to be redistributed.
The transition from an environment of separate files "owned"

by individual. offices to a shared data base which "belongs" to
the whole university will be met by some resistance. It takes
cooperation and understanding on everyone's part. Cleaning up
and straig*tening out all of the inconsistencies, which develop
when systems are designed independently, takes patience and
commitment to the end goal. .

~Washington State University is not through developing its data
base., It is halfway through development of new data base soft-
ware. The added costs of new development, in addition to on-
going operating costs, have stretched shrinking budgets to
their limits during these poor economic times. Enough is known
now to confirm the validity of the concept. We remain optimis-

tic that the University will recognize the long term benefit .

of this approach to the whole University, and continue its
investment even during these hard times.

- &
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Word processing is the use of a computer to enhance buman-to-human
communication. Carnegie-Mellon University (C-MU) is bzcoming deeply involved
in Word Processing in several modes.

Traditional means of communication include: talking facé;-td—facc, telephone,

friendly notes, interoffice memos, formal letters. "’Ea’ch has advantages and

_ disadvantages of formality, ease- of exchange of ideas, availability of both parties,

keeping a copy, making changes, and cost. The same factors apply to the various

Word Processing modes that C-MU uses.

Word Processing al C-MU includes: Dedicated Word Processing system,
Word Processing package on a general-purpose mini-computer, Computer Mail,

Text Editor, Text ‘Formatter, Speller, Xerox 9700 Laser Printer.

o

This paper ‘will discuss each of the abovc modes of Word Proccssmg at
C-MU and illustrate bow some of the dcpartmcnts are using them to enhance their

communication.

o
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WORD PROCESSING
' AT -
'CARNEGIE-MELLON UNIVERSITY

by
Joyce A. Wineland

INTRODUCTION
Carnegie~Mellon University |

Carnegie-Mellon University (C-MU) is a small private, ‘co~educational university in
Pittsburgh, PA. C-MU is particularly strong in Engincering, Computer Skicncc, Fine Arts,
and Management Sciences. Its best known current projects are Artificial Intelligence and

the Robotics Institute, which is in conjunction with industry and some government agencies.

C-MU began in 1900 wl;cn . Andrew Carnegic founded the Carnc-gic Institute of
Technology (known z{s Carnegiec Tech). In 1967 it mci‘g’cd with Mellon Institute which .is
located a few blo;ks away, to form Carnegie-Mellon University. The University is now
comprised of 6 -colleges and 25 academic departments with a student body cf 5600 students
of which 3800 are undergraduates and 1800 are graduate students.

Most computers at C~-MU are manufactured bj’ Digital Equipment Corporation (DEC).
The ,central university facility is known as the Computation Center.  The Computer ‘Science
Department also has a large facility and many other departments have computers of their
own. )

The Computation Center has 5 DECSYSTEM 20s and 2 PDP<ls, and | VAX. All
are linked together by DECNET. There are line printers, but most printing is donc on a
Xerox 9700 laser printer. Other equipment includes a Calcomp plotter and a Dunn Camera
and GIGI color graphics terminals. ,

The Computer Science f)cpartmcnt has 1 DECSYSTEM-20,. 2. DECSYSTEM-10s, and
dozens of PDP-11s, and 11 VAX computers. In addition, they have 10 Xerox Altos, 20
Perqs which arc made by Three Rivers Computer Corport;tion. and a home-grown computer
named Cm* which is built from 50 LSI-11s. Their main printer is a Xerox Dover.

|



Word Processing

Word Processing: is  the use of a computer ~to enhance human-to-human
communications. Carnegie-Mellon University is becoming deeply involved in Word
Processing in several modes.

 Traditional means. of communication include: talking face-to-face, telephone, friendly*
notes, interofficc memos, and formal letters. Each has advantages and disadvantages

" regarding formality, ease of exchange of ideas, making changes, and cost. The same factors

apply to the various Word Processing modes that C-MU uses.

" Word Processing at C-MU includes:

l. Dedicated Word Processing System (WS200)

2. Word Processing Package on a General-Purpose Mini-computer (WORD11)

»

3. Computer Mail (MS)
4. Text Editor (EMACS)

. 5. Text Formatter (SCRIBE)
6. Spelling Checker (SPELL)

7. Programmable Printer (Xerox 9700) -

This paper will discuss each of the above modes of Word Processing at C-MU and
will illustrate how some of the administrative offices are using them to enhunce their

communication.

FACTORS AFFECTING CHOICE OF MODE OF COMMUNICATION

Before discussing the various Word Processing techniques that are used at C-MU I
want to make a few comments about several facfors that affect the mode of communication
that a person would use for a certain message.

® Cost/Effective - Dollar cost is not a good indicator of value. Cost/effective
evaluations are more precise. .In gencral, person-to-person -and local telephone
conversations arc the least expensive. Individual typed letters are low-cost also.

Despite the initial cost, of the computer, using computerized list processing
could be the most cost/cffective means of, communication.

® Interactive vs One-way - A drawback of person-to-person or (elephone
conversations is the requirement that both- parties be available at the same time.
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However,” for discussion, exchange of ideas, or expression of emotion
conversation is the best means of communication. e

® Formality - Compare a note to a friend with an official contract. A note
written by hand on 6" x 8" tinled paper signifies a different attitude. than a
contract typed on 8 1/2" x 14" white paper with bold headings and fine print,
plus- an official insignia in a corner.

® Ease of Corrections - When talking, if you make a mistake, you can
immediately apologize and correct yourself. A typed document can have a
character corrected  fairly easily, but larger changes require tedious retyping of
the entire document. A document on a computer, however, can casily be
changed, no matter what the size of the change, and a new copy can be printed
with little effort.

® ‘Record-keeping - Conversations .are not usually recorded. Typed information
can be filed in a cabinet, but computerized documents can be kept on disk or
on tape taking much less physical space. . . -

® Making Copies - There are 2 kinds of copies to discuss here: Identical and

" Personalized. Photocopying is the usual means of making identical, copies of a
writlen document, and is quick and easy. -Typing individual personalized letters
takes a lot of time and effort, however computerized list processing techniques
make it quick and casy,

® Visual' vs. Audio - As much as 80% of the content of a face-to>face
interaction is derived from non-verbal clues. Vocal inflections and body
language express more than the words could ever say.  Also, handwriting
displays much of the writer’s attitude. However, ‘when only the facts should be
expressed, typing or word processing are more effective.

WORD PROCESSING MODES AT C-MU

At Carnegie-Mellon University, there are many computer procedures available to
cnﬁancc communication among people. All of the DECSYSTEM-20s on campus have
Computer Mail, text editors, text formatters, spelliug checkers. One DEC PDP-11 in the .
Computation Center has the word processing package, WORD-11. The DEC WS-200, in
the administration building, is a hardware/software combination that is dedicated to word
processing.  The Xerox 9700 laser printer is programmable, such that a user can write a
program to describe a special form which it will print at the same time as it prints the
data on it. Word Proccssiné is integrated with the master files on the DECSYSTEM-20
because the names and addresses and other personal jnformation which is needed for List
Processing comes from the master files.

The five DECSYSTEM-20s and two PDP-1ls and the VAX are on a DECNET local
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network so files can be shipped from one to the other with ease. The WS200 also has a
link with the DECSYSTEM-20 that the administrative offices use. The X9700 is not
connected directly to any of the computers, so output files are spooled to tape and carried
to the Xerox 9700 for printing.

The WS200 and WORD-11 output documents normally are printed on a Xerox 630
Diablo-type character printer. This is a high-quality impact printer but is comparatively
slow. ‘ §
The documents from the DECSYSTEM-20 are normally printed on the Xerox 9700

- laser printer, though line printers and Diablo-type printers also are available.

WS200

In the administration building, there is a dedicated word processor, the WS200, It is
a DEC product and currently has § terminals and 3 printers attached. Files are saved on
either hard or floppy disks. The system is considered stand-alone, though there is a link
with a DECSYSTEM-20. The WS200 is a very good documert preparation device because
it is easy to learn and to use: it is menu-driven. Editing commands are identified on the
keyboard. Uppercase/lowercase, boldface, and underlining can each be accomplished with a
C9uplc of keystrokes.

The WS200 also has list processing. List processing is the technique of entering a
letter with tags in the positions of name, address, and other personal information.  Another
file contains the names, addresses, and other personal information each beside the same tags.
It also uses a third file containing specifications that can be used to modify the lis{
processing activity. The list processor is then run asing the letter, the list of names, and
the specifications to yield the personalized letters. The letters are then printed on a Diablo
printer and the task is complete. The list of names, etc. can be used for many different

letters, documents, Tabels, etc. so it is really a Master File. That is"why the specifications
are needed - to select only the pcoplé needed.

The greatest advantage of the WS200 is thal it is very fast. It is also easy to learn
and to use. It produces ‘letter-quality documents that look like they were typed specifically
for the recipient. .

The major disadvantage of the WS200 is its stand-alone nature. We do have ability
to ship io or from our mainframe, but it is not as easy as the DECNET link. Also, it
can't be used as a general-purpose computer. Prinling is slow because it is done character
by character with a Disblo, so large documcn;s or multitudes of personalized letters take

o]
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many hours. Because of configuration limitations, it is available only to aight people in the
administration building who share the cost of operating the computer and printers.

WORD-11

The Word Processing system that we are now movitig towards is WORD-11.
WORD-~11 was developed by a private company, though DEC has just bought the rights to
market it. WORD-11 has List Processing, but also has a spcllipg .checker and s;rung and
some arithmetic.

&

.To use the spelling error detector, the document is entered, the speller is run and the

results are printed. The results can be either the document with errors underlined or just'a

list of all misspelled words. A basic dictionary of 10,000 words is provided with the
system but the users have the option of creating special dictionaries for special subjects or
adding to the system dictionary.

The advantages that WORD-11 has over the WS200 are numerous. The costs are
lower, but has more features. It can handle numerous users anywhere on campus. It uses
a gcncral-purpqsc computer. It is on the network with other computers so one physical
terminal can access any computer and anyone can ship files to use features available on

other computers.

The only major disadvantage is that since it is on a timesharing system, response time

is not as good.

Computer Mail

Computer Mail is probably the most used Word Processing mode of communication at
C-MU in terms of number of different messages sent. Though most computers have a mail
system, tie one on the DECSYSTEM-20s (MS) is the most flexible. MS is used every day
in many departments and is my most frequent means of communication with my Director.

While wriling a.message, corrections can be made using the regular file editor,
usually EMACS, and identical copies can be sent to any number of pcoplc It is quick
and the recipient does not need to be logged in to the computer to be able to receive the
mail. It is stored there until he next logs in. Because all of the DECSYSTEM-20s are on
DECNET and MS supports local networking, messages can be sent to anyone on any
computer. Identical copies can be sent to many people and it is easy to reply to messages
from other people, as well as to forward messages to a third person. Messages may also
be encrypted for security. A user can print messages sent and received, or gct a summary

of message headers.
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C-MU also has a DECNET link with Columbia University in New York. Each
university pays half the costs for the network. The major use of this network is for mail

messages between the universities.

Computer mail is terrific for short messages to a colleague who is also a frequent

user of the computer.

Computer mail, however is less efficient for very long messages with many items that
must\be acted upon or that require discussion. It also tends to be informal.

A simple procedure of enlering information into a file which can either be priﬁted on
paper to give\to the recipient or sent to his UserID where he can read it is also word
-MU, we enter the information into a file using an editor called EMACS

which was developed at MIT. It is a “screen  editor” which means a screen-full of

processing. At

information is on the\CRT at all times. It tries to keep the line we are working on in the
middle of the sc}een. hich is different from WS200 and WORD-11 which keep the line
we are working on at the bottom of the screen). The operator moves around within ‘the
document, deletes charac:}x‘ and performs other ediling functions by holding the the
CONTROL key while hittings&(other key to perform that function.

+\
The docurent can be printed on any printer.
If bard-copy (printed) is not \‘Réquircd and recipient’s UserID is accessible on &
computer, the document can be copied ‘to his UserID, merged into an MS message, or a
" message sent to him (using MS) telling him how to get it from the sender's UserID.

Identical copies of the file can be sent to aiiy number of people.

The advantages of EMACS compared to WORD-II' or the WS-200 are: it is on all
of the DECSYSTEM-20s, it is much more flexible, it is programmable, it has jts own
speller,

The disadvantages are: it is more difficull to learn and {o use because it is more
flexible, it cannot boldface and underline, there is no List Processing on any DECSYSTEM-
20. '

SCRIBE

SCRIBE is a system developed by a C-MU graduate student for DECSYSTEM-20 and
"is pow sold by a private company. The user must enter his message into a file then insert
the commands that SCRIBE will use to format the output. He then runs the file through

’
-
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the SCRIBE program and the result is another file that, when printed, looks the way he
specified.

Some of the formatting that SCRIBE can provide are: justified right margins, special
print fonts, numbering of items in a list, Greek characters, mathematical symbols, title page,
bibliography, footnotes and- index. If the user tells SCRIBE what kind of document he is
writing it will set up certain default assumptions. For example, "Text" is the simplest
document type so the only actions defaulted are right-justified margins and page numbering.
But a “"Manual” is one of the most complex and has Chapter, Section, Subsection,
Paragraph, Appendix, Appendix Section, and Index features. )

~ . - - o

SCRIBE has different capabilities for different output devices. If a commapd is used
that cannot be accomplished on the device requested, SCRIBE will convert it to something
similar that can be handled or will ignore the command Some devices are the line' printer,
Diablo, Xerox 9700, and GIGI terminal.

i
e

e s

C-MU has also added some special features to SCRIBE to take advantage of even
more fealures of the Xerox\9700. Two SCRIBE features that are particularly useful to
administrators are "Letterhead\ and "Memo". Each of them has the letterhead "Carnchc-
Mellon University” printed a dillinctive font. The Letterhead also has the return address in
a small font to mimic letterhead\ paper while the rest of the letter is generated using the
normal SCRIBE procedures. The Memo form has "Carnegie-Mellon University” at the top
in the special font; then To: From: Date, and Subject: .. boldface aligned underneath it;
with a8 wide dark line across the page to separate the heading from the text. The names of
the people To: and From: and the actual date and subject of the memo are all in the

normal font, as is the body of thc memo.
I

£
-

The advantages of SCRIBE are tremendous and when used with Xerox 9700 are even
greater. It has wide flexibility for formatting reports, letters, memos, and books, and since
the general layout of each is already defined as a special form many defaulls are preset,
making it much easier to use. The various print fonts give the results a professional

appearance.

The. disadvantagcs 9f SCRIBE compared with the specialized word processors are that
it requires more user sophistication because the user must also know EMACS in order to
enter the document and the SCRIBE commands, and that a separate pass must be made to
convert the file with the SCRIBE commands into the printable file.

.
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Jortrait (vertical). The printing is black, but the paper can be any color' or any weight

line printer can fill in the data. When using a Xerox 9700 spcc‘:lgl form, however, the « _ _...

. form written in the Xerox 9700 Forms Description Language. The file is writlen to a tape

N 251

Spell v A . ‘

Spell is a program which was developed at Stanford and runs on the DECSYSTEM-
20s. It compares the words in*a document with the \Qords in a dictionary. The basic
dictionary contains over 40 000 words but” auxlhary dictionaries can also ‘be used which are
created by the user. °Spcll strips off prefixes and/or ;suffixes to find the root word. Its
outputs are a file of the original document with all of the spelling corrccnons. a file of
the misspellings it found along with the corrections made, .plus an optional file of all the L

words the user added to the dictionary.

-\

Xerox 9700 Lase; Printer

_The Xerox 9700 Laser Printer is a device that has some programming capébilitics that
enhance its printing expertise. It prints 2 ‘pages/second, c¢ither landscape (horizontal) or

from onionskin to cardboard. We are adding an-option to allow it to print on both sides
of the paper. The programmmg capabilities were originally intended to make special forms
of the kind that a user usually bas a print shop produce on’ continuous forms paper so the

form and the data are both printed on the blank paper at the same time. ‘ L

A special form usually begins oﬁ a DECSYSTEM-20 as a file which contains. the

which is then carried to the Xerox 9700 which reads it and compiles it into a form and
prints a sample. If there are any crroré, the changes are made on the file on the
DECSYSTEM-20 and the process is repeated.  When the form is corr;gct it is stored on the N
Xerox 9700. At any time thereafter, data cz;n be printed on paper with this form. A

+
-

When writing a form that will be a word processing-type letter, the basic letter ‘must

be created very carcfully‘so that .the propc‘f' amount of space is allowed for the personal '
information that will be plugged in. This vrinter does not have the ability to close up
extra blank lines or characters which may occur because of .different numbers of lines in
the address or number of characters in a picce\of personal information. The letter form
does have the ability of producing the letterbead "Carncgic-Mcl.lon University” in a special
print font and the return address in a small font. Also the signature of the writer can be
digitized, so the Jetters are also "signed” at the time of printing.

Tbe advantages of the Xerox 9700 Laser Printer are its many print fonts, speed of .

K

printing, and ability to draw lines and sxgnaturcs ?
— l.—*’ . 7
The disadvantages compared to the WS200 or WORD 11 are the lack of real h?
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processing, greater time to create the form, and need to also know EMACS to create the
(4 N

form, _ ) : é .

EXAMPLES

There are many examples of Word Processing at Carnegie-Mellon Umversnty. but I
will dnscuss only a few of the more dramatic ones here.

%

ADMISSIONS OFFICE _ .o

The Admissions Office is one example of how an administrative offi¢¢ chooses from

- the Word Processing ‘modes which are_available dcpcndi!i:g on the requirements of each task.

Two different” list processing-type letters that the Admissions Office uses are letters to
Guidaice Counselors and letters t6 students acknowlcdging rcccipt of their admission
deposit. Thc Guidance Counselor lettérs are processed on the WS200 because there is a

_limited numbcr of 'them and because the Admissions office wants the Counselors to think

they received a pcrsonal letter.  The receipt, however, is done with a Xerox 9700 form
because several thousands are needed, less variable information is pnntcd on each, und the
signature 1s<§lso printed on the létter.

?

Public Relations i . '

The Public Relatjons Department is using WORD-11 extensively for News Releases

and other Publicity items. Their productivity is greatly increased over previous leVels when
secretaries typed everything. They had spent a grcat deal of time retypmg an artnclc when
corrections or revisions were made. Now the author himself can make the corrcctnons
without retyping the whole item and the project can be completed in much less elapsed
time. The PR department uses a special lctterhcq&j),papcr in their Diablo printer for the
News Releases and’for the letters to the hometown newspapers of students, both of which
are done by WORD-~11. .

a

ACM Newsletter

-

I am Sccrctary of the Pnttsburgh Chapter .of the Assoclatnon of Computing Machinery
(ACM) and one of my staff is the ACM newsletter Editor. C-MU has been gracxous
epough to allow us to keep the Mcmbershlp system on a ‘DECSYSTEM-20 and to use
SCRIBE to produce the Newsletter and, other support items.‘ The newsletter is a
professional-looking document with its. hcadmg in large print and a double-column ‘format,
It also uses a medium-size font for section headings’ with italics and underlining where
appropriate. , Theé only part it cannot ye-t do is the map of the meeting location.

~ AN WS .
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This Paper  _. -
! This paper was produced with the help of EMACS, SCRIBE, SPELL, and th\e Xerox
9700 printer. The secretary entered the bulk of the text from my notes into the computer

_and | made changes to it and inserted SCRIBE commands using EMACS. I ran the text

through Spéll lo check my spelling then through SCRIBE to convert the commands into

.Xerox 9700 print format. I made improvements to the text and to the SCRIBE commands

afd ran it through SCRIBE and printed the results many times until I was satisfied with
the result. A °

CONCLUSION e

Because C-MU wants to be known as-oné of the country's leading universitiés, it

must..not only give the highest-quality education and conduct imaginative research, but must

also present an attractive, professional image. One of the ways it does that is by sharp-

looking personalized letters and well-written books, articles, and speeches. Word processing

makes all of these easier and faster. -

Carnegie-Mellon University has many Word Processing modes available to its
community. Each enhances human-to-human communicat‘ion_i‘"h a different way, so for any
one ilem, all of the factors in commuaication must be weighed before choosing the method

that will best fit its purpose. . ¢

v

A short message to someone who also uses the computer frequently may best be

conveyed through computer muil.

LN

People who are.not familjar with a computer who are working on an article that will

- need thany revisions would baveibest results with WORD-11 or the WS-200.

%

Personalized letters to a few hundred people or -less also are casiest on WORD-11 or
the WS-200. °

3

But if someone needs to ‘do thousands and has the extra *time to carefully lay out the

letter and the spaces for the personal information, he may find it more cost/effective to

create a Xerox 9700 form for’ the letter. .

An item tha. requires discussion and for which information is needed quickly, a

phonc‘cill or conver$ation in person is likely the most effective way to handle it.
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.Althougﬁ some people still think they will brcal; the computer as soon as t%cy touch
a terminal, reactions have been favorable. As each academic department and admimstrative
office sees positive results from others who are using Word “Proccssmg. the ) besiege the
Computation Center with requests for ‘UserlDs, cquxpmcnt and training. Because they are
eager to use it, people learn quickly. Computer terminals are now a normal office fixture.
The Admissions Office found that Word Processing made their lefters faster and casier than
typing, a.nd it contributea to the recruiting of the largest Freshman class ever. 1 myself
average 50 computer mail messages per week, sending and receiving, communicating with

my staff, my boss, and other people on campus.

8 * °

The future of Word Processing is bright.. My department, Administrative Systems, is

now developing campus-wide Word Processing and office Automation procedures, Every
office will kave terminals with access to any of our computers and all of the computers
are on a_nelwork so that information Ocan-bc processed on the computer which has the
needed capabilities. The Public Relatiofls department dreams of being able to send stories
dlrcctly from our computers to thc computers of major newspapers. They also want the
bxographxcs of researchers, to be on—lmc so that they can pull them into any story about
thcxr work., Students will send their homewodrk and reports directly to the UserID of their

professors. L4 .0

t

The future of Word Processing at C-MU is limited only by the imagination of its

users.
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Carnegte -Mellon University 5000 Fordes Ave.
f Pitisbugh, PA 15213

November 23, 1981

CAUSE
737 Twenty-Ninth Street
Bouldsr, CO 80302

Dear Sir:

A Enclosed ars 2 Abstracts of possibls papera for ths CAUSE 81 Confarsnce.
Thass are projscts that I havs besn involved with at Carnsgie-Mellon
University. 1 hope that you will find at lsast ons of them worthy of
prassntation. R

Sincersly,

Joycs A. Wineland

o

Example: Scribe Letterhead

r
|

Q |

ERIC! 219
/'

ASSOCIATION FOR' COMPUTING MACHINERY

PITTSBURGH CHAPTER

DECEMBER, 1981 -

Decernber Meeting
DATE: Wedoesday. December 9. 1981

‘LOCATION: Carpegle-Mellon University

Skibo Hall, Room 100

TIME: Socisl Hour $:30 PM
Dinper 6:30 PM
Meeting 7:30 PM

TOPIC: Robotis st CMU and their
Coordination 3

When you think of Rototict. do you envision
melal monsters 85 in The Day the Eerth Stood
Still or perhaps as belog highly intelligent beings
as In The Questor Tapes.

Whatever your thoughts, you dom’t want to mlss
this next meeting.  As technology continues to
sdvance, and the demand for higber quality control
continues to incresse, it is clear that Robotics will
play an importast role in 1mdustsy.

Receatly .8 comcentiSted effort bas been made
toward the stndy of Robotics st Carmegie-Mellon
Unlversity, Our spsaker will provide us with an
overview of Robolies st C-CMU alopg with
familarizing us with 1t's varlous compopents. We
will exanine the sub-componenis of what makes tp
s robot, 2D snd 3D vision, and the various types
of robots: walking snd otherwise.

Ploally we will look st the use of robotics to
petform  complex tasks in s manufecturing
environment. The method *of coordinating various
robolt to perform o unificd task will be preseated

along with o description of the metwork techaique
Jused,

REMEMBERING LAST MONTH

Last monlb’s spesker. Mr, David Black, provided
us with s description of prograim gemsrators and
their underlyiny: thercoy. We examined hs Cobol
Program gesecstor which can geserate programs to
bandle .most spplicationt with very litlle/easy
modification, and in @ specified styls of coding.

‘

SPEAKER: Dr. David Bourne

Dsve Bourne is 8 Research Associate with the
Robotics Department st Carnegie-Mellon University.
He bolds-# BS 1o Mathematics from the Unlversity
of Vermont and 8 Phd In Compuler Science from
the University of Peansylvainla. Hsving been witk
C-MU for the past 14 montbs, be is especially

“involved with Artifical Intelligence and Computer

Vision.

RESERVATIONS '

Reservations can be made by contacling Joy Ott
st On-Line Syslems (931-7600) before 4:45 P.M.
Monday, December 7.  Although s reservation is
oot required for the meeting portion of the

Ing, atiend are god to call and
sdvise il they are plannisg to sftend the meeling.
This may bave s bearing on the room we are
assigned st Skibo Hsll.

i you make & reservation please sbow uvp or find
s substitute to take your plsce, as: we sre charged
for eack meal reserved. ~

DINNER EXTREE: Roast Fresh Ham with
Dressing, Gravy

COST: Kembera $9.50
Non-msmbers $10.50

Remember, the costs associsted with attendance
;t prfzossloml meetings are tex dodu«;rlblo or,

lependiny on vour employers policles, may
be relmbursadle.

MAP OF MEETING LOCATION

Example: ACM Newsletter - created n EMACS, checked be SPELL, formatted by SCRIBE,
. printed on Xerox 9700
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Subjtctx Progress Reports

Nessage (ESC to enter-Send Lavel, ctrl~Z to sepd, ctrl-X to redisplay,
ctrl-n to insert :u-, ctrl~E to enter editor, ctrl-N to abort):

E

i

7

'

g

ony »
Ate you ready to gistribute the Progress Reports for the month of october 19812

St e e o TN

The data was due to You last Friday and you sxpected to have the results in the

— i =22

hangs of the Users by this coming Priday. I realize that soms data vas a day

- —— e e — -

late, but yo You should  should ann have the [ Reports ready on time.

E

——r = — — -

C

Processing matd...
Local Bail delivered OK.
s>
There is 1 additional message:
7 10-Nov To: AS70 at TOPSA
Currently at messege 6.
|19

{Progress Reports (481 chars) ~

-
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Example: Sending c&rputer Hatl

[mc

Aruitoxt provided by Eic: . '

Depactment of Public Relations
Schenley Park

Pittsburgh, Pennsylvania 15213
[412) 57%-2900

News Service

CONTACT: Mary Noehrel (412) 578-:43"

For IMMEDIATE Release
Edwund Delaney

FASISKA NAMED VICE PRESIDENT OF MELLON INSTITUTE .

Pittsburgh, Pa.--Edward J. Fastska has been named a vice
president of Mellon Institute as part of the institute's merger with
Haterials Consultants and Laboratorfes, Inc. (MCL) a materizls science
firm of which Or. Fasiska was a co-founder. Mellon Institute, a
division of Carnegle-Mellon University, conducts sponsored‘reseerh
for government and industrial clients. Its recent acquisition of MCL
is part of 1ts general expansion and modernization effort. br.
Fasiska will have responsibility for contract research and new
business at the institute, .

Before his assocfation with MCL, Dr..Fasiska held & number of
posts with Pennsylvanfa Industrial Chemicals Company and the U,S.
Steel E. C. Bain Laboratory for Fundamental Research. He has
contributed extensively to the technical !{terature on environmental
chemistry and the crystallography of metals.

Or. Fasiska {s a member of the mmerican Chemical Society, the
Anerican Physical Socfety, the American Crystallography Association
and the Amerfcan Industrial Hygfene Association. He received his B.S.
in Fue) Engineering TromPenn State (1959), and both his M.S. and
Ph.D. degrees frmmusburgh in Physica) Chemistry
and Crystallography, respectively. .

~30-
#225-81
November 18, 1981

bl
(@]
%)

Example: Public Relations Hews Release from WORD-11
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Carnegie-Mellon University  admissions Oitice ‘ ' Carnegie -Mellon University adwssons Otice
1

3000 Forbes Averue
5000 Forbes Avenue
Pitisdbursh. Pennsyivania 15213 :‘lm;)un :;N;Nuﬁa 15213
412) s78:2005 - 12} $78-208!
Nay 8, 1981
L]
. . Kr. Richard Todd P. Goldsn

grinnell College, Box 249
qarinnel}, A 50112

Mr. James Reaver, Counselor d ) ' Dear Richard,
Wilk{nsburg High Schoos )
444 Allen St.

This lettsr is to acknowledgs receipt of your .
Pitusourch, PA 1ocet 9 P your $200 admission dspoeit. This

deposit will hold a place for you at Carnegie-Nellon University for enrollment
in September 1982. The $200 deposit will sppesr as a credit on'your student

Dear James . account. TYou must understand that this deposit is not transfsrable to another
. a seaester or person. This deposit is non-refundable. ®
Freshmen ana upperclassmen *ve arrived, classes are In session, domltor:'es :re f:l:. o * . ,
athletic teams are practicing, and the attention of the Admissions staff has turned to the Continued correspondence with you during the summer is extremely iwportant.
1982 freshmen. Before embarking on our fall travels we would llke to thank you for your Information conc::nlnq course Lqutr.tZon, orientation and thcyu:‘;oun-nr
help §n making 1981 so successful for us. vill be sent. ALl correspondence will De addressed as listed belov. It is your
* ' responsipility to notify the Admissione .0
Robert Wilcox, one of your counselees {rom Wilkinsburg High School, s a freshman at CWJ address. Since yov uyyn-vo a tcuporlryo‘“c. :a:::.:h:m. " ;;u: ;:;.::.::.vu
In the Hellon College of Science. As a result of having helped this student gain , Plans, you should make arrangements to have your CMU mail forvsrded to you from
adnission to Cit), you have no doubt learned about the many educational opportunities your permanent sddress. Failure 4o notify ue of the change in your permanent
avallable at our university. W¥e appreclate your interest in Carnegie-Mellon and continue address or to have your sail forwarded tO & susmer address vill jeopardize the
to seek your assistance in bringing these educational opportunities to the attention of smooth flow Of information &nd thus Aisrupt your orderly enrollment in September.
other students at Wilkinsburg High School. If in your work with current seniors you
ldent1fy students who may be Interestea In CHJ, we Invite their correspondence with the Your CHU Student I.D. number will be the same as your Social $Security Number (SSN).
Maissions Office. Tour Social Security Number is 1ieted as 164-53-5409. 1If this number ie incorrect,
. Please notify the AMmissione Office immediately, giving the correct number.
1f you plan an event during the Thanksgiving and/or Christmas hollidays to invite current .
= college frsshmen back to Wilkinsburg High School to tell your senlors what college Vife is We looX forvard to having you on caspus next September. 1f you have questions
l{ke, 1'® sura that this student would he wiltling to participate. I'm sure you recognize or if I can be of any further assietance, do not hesitate to contact me.
that currently enrolled college students will “tell it like it is.™ Such information is .
most helpful to prospective college students. PERNANENT ADDRESS: .
. 1810 Rittenhouse Square
The other menbers of the CMJ Admissions staff Join me in looking forward to our continved Philadelphia, PA 19103
assoctation. [If at any time you have questions concerning our academic programs, . .
admissions policies or procedures, do not hesitate to contact us. ' ¥. Elliot
B Vice PYesident
Sincerely, I wfeibh '

_ QOLDEN, RICRRRD TODD P.
Ylllam F, Ellfott R 164-58-5489 Trsnsfer
Yice President College of Fine Arts, Design

wle:bh

Exaple: List Processing from WS200
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Mailnet: .A Strategy for Inter-—Campus Exchange of Electronic Mail ‘

Paul S. Heiller
EDUNET/EDUCOM
Princeton, NJ

~

The purpose of this paper is to describe  the setting,
concept, operation, and cost of Mailnet, a computer-based
system for automatic exchange of messages and files between
widely dispersed computers. These computers may each have
different and essentially incompatible software (e.g.,
electronic mail) for message and file creation under user
control. Maiinet is not an ultimate solution for the
interconnection of computer systems. However, Mailnet has
the characteristics of low entry and fixed costs and

R sufficient functionality to serve the inter-organizational
message exchange needs of most universities and colleges for
at least several years. .

The essential characteristic of Mailnet is that a user can
create, send, and receive messages and documents on his/her
own system even if the sender or recipient is a user of a

. totally different system. As far as the user can tell,
interaction with foreign users is the same as interaction
with local users.

Groups whose members span several organizations could, by
agreement, use a single, common mail facility. Use of a
system foreign to the user, however, requires that an account
be established, that logon and editor commands be learned,
that significant communications costs be incurred, that text
may need to be rekeyed, and that the foreign system be
checked for new mail. In the Mailnet environment many if not
all of these impediments are eliminated.

»

Note: Questions and comments regarding this document are
welcome. They should be directed to Paul Heller at one of
the following addresses:

1) On GTE-Telenet Telemail: PHELLER/EDUNET
2) On NJIT/EIES: PAUL .
3) On Stanford/CONTACT/EMS: YE. 0C
4) On EDUMAIL/MACC-Mail: EDUNET=Central
5) On ARPAmail: PHeller .Educom@MIT~Multics
6) Via U.S. Mail: Paul Heller, EDUNET, ,
) P.0. Box 364, .
Princeton, NJ 08540 -
7) Via telephone: 609-734-~1874

O
<t
<




260

Mailnet: A Strategy 'for Inter-Campus Exchange‘of Electronic Mail

- Note: The name "Mailnet"
replaces the name -"Phonenet"
that was used in previous
descriptions of this activity,

Introduction

The purpose of this paper is to describe the setting, concept,
operation, and cost of Mailnet, a computer—-based system for - automatic
exchange of messages and short files between widely dispersed computers.
These computers may each have different and essentially incompatible
software (e.g., electronic mail) for messagégand file creation under user
control. Mailnet is not an ultimate soluﬁi&n to interconnection of
computer systems. However, Mailnet has the chqrécteriatics of low entry
and fixed costs and sufficient. functionality ‘io serve the
inter-organization message exchange needs of most universities and colleges
for at least several years.

)

Background on EDUNET ¢

EDUNET is an international computer service network with a mission of
providing its "members with cost-effective access to computer and
communications services, EDﬁN@T membership includes more than 160
colleges, universities, and related nonprofit educational and research
organizations. Sixteen of the EDUNET member schools act as EDUNET
Suppliers. Instrﬁctional, research, and some admiﬁistrative computing
services at these Suppliers are used remotely. by faculty, staff, and
students through EDUNET. Through vublications, online‘ databases,
workshops, and tglephoﬁe and electronic contact, EDUNET provides
information about services available and assistance in use of those
services. A complete EDUNET central billing and accounting serviée makes
it easy for members to establish accounts and monitor usage. Other EDUNET

A
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services include acquisition of microcomputer and other products and data

communications services. at discounted prices.

EDUNET has been active in the area of electronic mail and
teleconferencing for a number of years. EDUNET provides access to numerous
" mail systems that are used by members for correspondence, committee
discussions, meeting organization, sharing of research results and reports,
and many other applications.

The extensiﬁe experience with current mail applications and the
widespread dema:h for even more convenient access to electronic mail and to
the many currently disconnected communities of users has led to the
development of this project that will establish Hailnet as an operating
gservice available to colleges, universities, and other nonpfofit
organizations. ‘

The Demand for Electronic Mail

-

The term "electronic mail" has been applied to many different typés of
message service. In this proposal the term is used to describe systems
where humans use an interactive terminal with keyboard and printer or
visual display to enter, edit, manipulate, file, or display textual
messages. Telex and TWX service are examples of widely used out primitiﬁe /
“electronic mail services. Electronic mail is usually considered as a
component of the "paperless office." While e1ectronic mail may be printed
as a convenience to the user, no paper is required File copieé of
messages are stored on the system and no traditional paper filing cabinets

are needed,

: Almost‘all computer systems have some primitive form of electronic
mail capability. At the simplest level, a computer user may create a file
on his account and give another person instructions on how to access his
account and print the file. Such primitive systems.are generally uced only

by "computer-. types"® because they lack most of the important convenience
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features necéssany for use by persons without substantial computer
experience.

In recent years many organizations have developed mail systems which
are very easy‘to use and- have far more functionality than .the early,
primitive systems. There are many examples of well developed
university~-based electronic mail systems. At the University of Wisconsin -
Madisoﬁ. a system called EDUMAIL/MACC-Mail is used lo;ally by several
hundred faculty and staff and nationally through EDUNET by more than 100:
users. Cornell pniversity has developed a mail facility based on CMS that
is used extensively by computer center staff with more extensive‘local use
anticipated when user documentation is completed. A reduced form of the
Cornell mail system is used naticnally by senior business and planning
officers at more than 100 colleges,universities and seminaries that access
EFPM. EDUCOM's interactive modeling system, through EDUNET. A system
called EIES (Electronic Information Exchange System) at the New Jersey
Institute of Technology has several hundred users throughout ‘the U S. and
in other parts of the world. A system called CONFER at the University of
Michigan and Wayne State University has several thousand local and remote
users with a total usage of several thousand hours per month. Both EIES
and CONFER are conferencing systems which have features for organized group
‘discussions in addition to electronic mail functions, Stanford (deseribed
elsewhere in this paper), MIT, Dartmouth, University of Virginia,
University of Southern California, and many other ugiversities have well
developed mail systems. '

- 1

Inter-organizational‘Mail

Most of the mail._systems desecribed above are in fact used by persons
from a variety of organizations. These arrangements are largely ad hoec.
There are, however, several organized research groups that have or will

establish well-structured inter—organizational electronic mail systems.

" The ARPANet was the pioneer in establishing interconnections between

‘widely dispersed and different computer systems. The ARPANet is operated




¢

by the Department of Defense (DOD) for use b. DOD contractors performing
research in computer science and related disciplines. . More than 100
computers including approximately 20 in university computer science
departments are interconnected. Though the ARPANet provides very
sophisticated commnnications services, the most prominent and videly used
is electronic mail. Several thousand researchers are active users of the
ARPANet mail facilities. Each user interacts with his local system with

inter-system messages autonatically handled by the network. Unfortunately, '

the ARPANet is quite expensive (annual cost of 550 000 per site), requires
substantial technical talent, and is restricoedlby DOD policy to be used
only By those with DOD or related federal research contracts. Many with
sccess to the ARPANet conduct most. of their correspondence using electronic
mail.

Another group of computer science; researchers has recently received
funds from NSF to set'up a network called CSNet. CSNet will have much of
the functionality of ARPANet but at a lower cost and without the
restriction of reqniring DOD contractor status. QSNet usage will, however,
be restricted to those active in computer science research. When CSNet was
being planned, surveys of computer scientists regularly 1nd1cated that the
highest -priority service to be developed was inter-system electronic .mail,
Two Phonenet systems (similar to Mailnet) will be operated as pqrb ofl|
CSNet. fThe first system began pilot operation in the summer of 1981.

Though CSNet will serve only computer science researchers, all of .the
software and protocols developed as part of C3Net will be available to
other organizations: The Mailnet system described here will draw heavily
on the software and experiences 1n CSNet.

In the cognitive science disciplines, a group of researchers and
educators has proposed the establishment of COGNET, a netnorg\similiar*to
CSNet but to serve cognitive scientists rather than computer scientists.
The COGNET proposal calls for the early establishment-of a Hailnet-type

system based on the technology developed in CSNet.
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Tt is not surprising that computer and cognitive scientists are - \\
leading the way for inter-system electronic mail service, Many of these
scientists have ARPANet experience which demonstrated the value of |
S convenient electronic mail and led each group to consider this service as a
most desired tool to - -be mad}e more generally available within their
respective communities 9} colleagues. Another characteristic of these two
groups is that they have very extensive computing expéerience which permits
them to design and implement message transport systems and more ‘
sophisticated services using their own expe;tise. ?Few if any other
disciplines have the necessary expertise though they would derive similar
benefits if services such as Mailnet were available.

*

The Setting : 5
Faculty in many dlsciplines and staff at colleges and universities are
T increasingly using terminal -based mail and document systems for
: communicating messages and authoring and sharing of docuaents. For

example, at Stanford University several hundred persons including senior -

|
4
|
|
|
\
|
|
|
i
administrators are using CONTACT/EMS (formerly called TFM —-- Terminals for !
Managers), a system based on Wylbur (a powerful text editor) and SPIRES (a i
N search and retrieval system) for creating and sharing textual information '
. varying in length from one line to 100 or more pages. For persons at
Stanford, this is a very effective and convenient means of communicating.
Persons outside of Stanford may of course have an account on the Stanford
system and thereby become a part of the Stanford electronic mail.community.
EDUNET, in fact, facilitates this use and numerous individuals and a few
organized éroups external to Stanford use  CONTACT/EMS in this way,
Hawever, for the outside user there are a number of impediments even though
*the Stanford system is well documented and easy to use. The impediments . <

1nclude: BN

S

1) the need to establish an'account at Stanford

N

2) the need to learn the logon commands, and the
commands for text creating and editing
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3) die to the bandwidth limitations of the
communications networks, the terminal will be ' .
‘11m1ted to speeds of 30 or 120 characters per sesond
vhich nearly precludes the use of screen oriented
editors
) : K
4) the communications costs of being connected during
the slow process of text entry and editing .

5) the need to re—key 1nformation already entered on
the user's own system

6) the neeé_tchheck (sign-on) the Stanford system "

. regularly to see if there are new messages.

- Each’ of these 1mped1ments can be overcome by -outside users if they are

sufficiently motivated. To be widely used. a large group uould have to
decide to use a,giveh‘mail system exclusively for this purpose, Experience
in EDUNET with EDUﬁAIL indicates this is not a generally applicable
solution for the reasons cited ‘above, The barriers are even more severe

‘when one considers a user who uses (or wishes to use) half a dozen

different mail systems in order to interact with 'different communities of

Mailnet Concept

]

The essential ¢haracteristic of Mailnet 1s‘that a user can create, @
send, and receive messages and documents on his own 5yptem even if the
sender or recipient is a user of a totally different system, As far as the
user can.tell 1nteraction with foreign users is the same as 1nteraction
with-local users. In this Mailnet environment many if not all of the

N

impediments are eliminated. - ‘ .
* 3 \ . B ’ L) .
A simple example can be useq to illustrate the Mailnet concept. Foggy
Bottom_University has many faculty and staff who are users of the FOGMAIL
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and is known as BBottom to his campus colleagues. The situation at Dry

electronic mail sfstem which was developed at FBU and runs on the FBU .
computer center system. Brian Bottom, a faculty member at FBU uses FOGMAIL

Gulech College is similar except that the mail system in use there is called
DRYMAIL. Linda Gulch, known in DRYMAIL as LGulch, is a routine user of
DRYMAIL. Both Brian and Linda have mastered the text editor available to
them, and use their local mail systems daily for both short messages and

“longet memos and papers.

-

o

If both Foggy Bottom and Dry Gulch are participants in Mailnet, then
Brian and Lfnda can exchange messages with each other in the same way they
.each exchange messages with their locallcolleagues. Brian would use
FOGMAIL to prepare the text of a message to Linda. Brian might address the

message as follows: v !

K

To:\ (External) LGulch@DGC1

The DRYMAIL processor would recognize the keyword "External" and would
place the message (with Linda's address) in a file labeled "Outbound i
f

.Foreign Mail" where it would wait for pickup by Mailnet. . /

- . /

Within a few hours, the-Mailnet relay mach%né will place a direcﬁ—d#al
